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Dimetcote absolutely unique. not paint, contains oils, resins 

any other organic materials, yet can applied spray brush. 

When Dimetcote applied steel, reaction takes place the surface which 
produces chemical bonding well physical adhesion. almost 

impossible find the interface between Dimetcote and the steel. 


Dimetcote has many unusual characteristics. shows visible change after more 
than ten years exposure the most severe weather conditions sun, heat, fresh and 
salt water. insoluble all solvents and petroleum products. highly 

abrasion resistant, but abraded through bare steel, the coating 

will cathodically inhibit corrosion. 


Now tanks and structures can given the same protection that galvanizing 
affords, plus salt water resistance. Existing structures need not dismantled and 
new structures can coated either before after erection. Only one coat 
Dimetcote over sandblasted surface required protect such structures as: 


Tank Exteriors Cargo Tanks Tankers Dam Gates Structural Steel 
Christmas Trees Buoys Floating Roof Tanks Offshore Rigs 
Water Tanks Barges Ship Decks Stacks 


Write for the Dimetcote Technical Bulletin today. 


Dent. GG, 


South Gate, rnia 


Evanston, Ill. Kenilworth, Jacksonville, Fla. Tex. 
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possible 


Here how works: 


FIRST: apply Amercoat Primer, 
brushing well into the surface. This 
unique primer has high tolerance 
for surface contamination and will 
adhere many problem surfaces. 


both inhibitive and chemically 
resistant. 


stifles underfilm corrosion and 
under-cutting. 


forms truly compatible base for 
vinyl topcoats, eliminating peeling 
and lamination. 


you have difficult corrosion problem 
your plant, perhaps can help 

you. Our fifteen years specialized 
experience your service. Write for 
literature and the name the trained 
Amercoat representative your city. 
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There substitute for ideal surface preparation. But every maintenance engineer 
confronted with corrosion problems locations where only minimum surface preparation 
possible. The Amercoat 33/86 System amazingly helpful many these cases. 


CORROSION ENGINEERS 


use the 


THEN: apply Amercoat 33, the 
time-tested vinyl coating. Because 
its high solids content, you get 
thicker, heavier coating “more 
mils per gallon”. Applied hot 
spray* conventional spray, 
takes fewer coats Amercoat 
build the required film thickness. 


addition, you get more eco- 
nomical protection per square foot 
per year because Amercoat 
formulated specifically for maxi- 
mum chemical resistance and for 
severe weathering conditions. 


*You have the confidence of knowing that more 
Amercoat 33 has been applied by hot spray than 
any other vinyl maintenance coating ! 

No need fo stock two types of material. 
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announcing 


GALVOMAG 


Dow’s new high potential anode 
cuts cost corrosion protection 


new GALVOMAG anodes the job conventional anodes 
reduce your original investment and installation cost, too 


Let’s take new look cathodic protection. Dow’s new 
high potential anode, called has 25% more 
current output than conventional anodes. 


put another way—4 anodes now the work 
It’s easy see why your installation costs time and 
labor will down proportion. 


DISTRIBUTORS: CATHODIC PROTECTION SERVICE, Houston, 
ROYSTON LABORATORIES, INC., Blawnox, Pa. 


CORROSION SERVICES INCORPORATED, Tulsa, 
STUART STEEL PROTECTION CORP., 


you can depend ANODES 


addition, economical protection high resistivity soils 
can now achieved. GALVOMAG’s greater current output 
extends its use into ranges previously impractical for 
magnesium anodes. 

Your Dow anode distributor ready with all the facts 
and figures Call him today. THE DOW 
CHEMICAL COMPANY, Midland, Michigan. 


ELECTRO-RUSTPROOFING CORP., Belleville, 
THE VANODE CO., Pasadena, California 


THI 


wet 


oper 
ing 

regis 
side. 
devic 


10 


SuB: 
Non-Membe 
Non-Membe 


Libraries of 
and 
States an: 


' 
A 
rd 
2 
Nor 
4 
4 
1 
Mem 
of Their 
NACE Mem 
4 Foreign Tem 


THIS MONTH’S COVER—When the tapwater 
wet sponge the end the wand the 
hand reaches holiday the coat- 
ing this vessel visual and auditory signals 
register the box hanging the 
side. Circuit completed through wire 
attached bare metal the vessel. This 
device the Detector developed Tinker 
Rasor, San Gabriel, Cal. 
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Long Beach 2, California. 


T-6A Organic Coatings And 
Linings For Resistance 
Chemical Corrosion 
R. McFarland, Jr., Chairman, 


Hills-McCanna Co., 3025 N. 
W. Ave., Chicago 18, Illinois 

Cc. G. Munger, Vice Chairman, 
Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


T-6A-1 Heavy Linings 

H. C. Klein, Chairman, B. F. 
Goodrich Co., Cuyahoga 
Falls, Ohio 


(Continued on Page 6) 
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TIME-TESTED 


yardstick for measuring 
the quality protective 
material: How does 
stand over years 
service? 

You don’t have ex- 
periment when you 
specify TAPECOAT. 
quality coal tar coating, 
and coal tar nature’s 
own defense against cor- 
rosion. 

Since 1941, when 
was introduced the 
first protective coating 
handy tape form, 
TAPECOAT has proved its 
ability keep vulner- 
able steel surfaces 
new’’ condition 
year after year. That’s 
those who know that 
continuing protection 
the first considera- 
tion. 

For years, TAPE- 
coaT has provided de- 
pendable protection 
pipe, pipe joints, tanks, 
etc., above ground and 
under ground. 

TAPECOAT comes 
handy rolls widths 
from 24”. It’s easy 
apply and the coal tar 
provides both bond and 
protection the same 
time. 


Write for brochure and 
recommendations your 
corrosion problem. 


The 


TAPECOAT 
Company 


Originators of Coal Tar 
Tape Protection 


Protection You Buy 


the Quality 
Coal Tar Coating 


There one dependable 


1521 Lyons Street Evanston, Illinois 


(Continued from Page 5) 
T-6-2 Vinyl Coatings 
K. Tator, Chairman, 2020 Mon- 
tour Street, Coraopolis, Pa. 
T-6A-3 Vinylidene 
Polymers 


R. L. Brown, Chairman, The 
Dow Chemical Co., Midland, 


e Mich. 
Like T-6A-4 Phenolics 
F. Baskett, Chairman, 4334 
Ella Bivd., Houston, Texas 


T-6A-5 Polyethylene 

L. S. Van Delinder, Chairman, 
Carbide & Carbon Chemicals 
Co., South Charleston, West 
Va. 

T-6A-6 Rubber and 
Elastomers 

H. C. Klein, Chairman, B. F. 
Goodrich Co., Cuyahoga 
Falls, Ohio 


@ T-6A-7 Silicones 

R. McFarland, Jr., Chairman, 
Hills-McCanna Co., 3025 N. 
Western Ave., Chicago, Ill. 


T-6A-8 Methyacrylates 

L. S. Van Delinder, Chairman, 
Carbide & Carbon Chemicals 
Co., South Charleston, West 
Va. 


T-6A-9 Furanes 


F. Baskett, Chairman, 4334 
Ella Blvd., Houston, Texas 


T-6A-10 Polyesters 

R. R. Pierce, Chairman, Penn- 
sylvania Salt Mfg. Co., 1000 
Widener Bldg., Philadelphia, 
Pa. 


Regional and 


Los Angeles Section 


Edward H. Tandy, Chairman; 
Standard Oil Company of 


California, Box 97, El Se- 
gundo, California, 
John R. Brown, Vice-Chair- 


man; 3525 West 74th Place, 
Inglewood, California. 


Howard N. Farmer, Secretary- 
Treasurer; The International 
Nickel Company, 714 West 
Olympic Boulevard, Los An- 
geles, California. 


Atlanta Section 


George M. Jeffares, Chairman; 
Plantation Pipe Line Com- 
pany, P. O. Box 1743, At- 
lanta 1, Georgia. 


Douglass T. Rosselle, Vice- 
Chairman; Southern Bell 
Telephone & Telegraph Com- 
pany, 1424 Hurt Building, 
Atlanta, Georgia. 


Christopher Georges, Secretary- 
Treasurer; Pipe Line Service 
Corporation, 1734 Candler 
Building, Atlanta, Georgia. 


Kanawha Valley Section 


L. S. Wright, Chairman; Ash- 
land Oil and Refining Com- 
pany, 1401 Winchester Ave- 
nue, Ashland, Ky. 
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Directory Technical Committees 


T-6A-11 Epoxys 

Cc. G. Munger, Chairman, 
Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


T-6A-12 Fivorocarbons 


L. A. Ferris, Chairman, E. I. 
DuPont DeNemours & Co., 
Inc., Wilmington, Delaware 


T-6B Protective Coatings for 
Resistance Atmos- 
pheric Corrosion 


L. L. Sline, Chairman; Sline In- 
dustrial Painters, 2612 Guif 
Terminal Drive, Houston, 
Texas. 

Howard C. Dick, Vice Chair- 
man, Products Research 
Service, Inc., Box 6116, New 
Orleans, Louisiana 


Protective Coatings for 
Resistance Marine 
Corrosion 


Raymond P. Devoluy, Chair- 
man, The Glidden Co., Room 
1310, 52 Vanderbilt Avenue, 
New York 17, New York, 


R. F. Daw, Vice-Chairman, 
The Texas Co., 135 East 
42nd St., New York 17, N. Y. 


T-6E Protective Coatings 
Petroleum Production 


J. L. Robertson, Chairman, 
Phillips Petroleum Co., Bar- 
tlesville, Oklahoma 


Aurthur W. Horne, Vice-Chair- 
man; Bakelite Company, 
Marietta, Ohio 


Rodney G. Schroeder, Secre- 
tary; Standard Ultramarine 
& Color Company, Hunting- 
ton, W. Va. 


Wm. G. Matthews, Treasurer; 
Columbian Carbon Company, 
Charleston, West Virginia. 


Chicago Section 


R. W. Flournoy, Chairman; 
Corn Products Company, 
Chemical Div., Box 3465, 
Argo, Illinois. 


R. B. Janota, Vice-Chairman; 
Swift and Company, Re- 
search Labs., Chicago, Ill. 


Vv. M. Kalhauge, Secretary; 
Standard Oil Co. (Ind.), 
Products Pipeline Dept., Box 
7540-A, Chicago, Illinois, 

W. A. Watkins, Treasurer; 
The Duriron Company, Inc., 
208 S. LaSalle St., Chicago, 
Illinois. 


Casper Section 
Temporary Officers 
Louis T. Krueger, Temporary 
Chairman; Northern Utilities 
Company, Box 1091, Casper, 
Wyoming 


Sectional Officers—Changes 


Surface Preparation 
For Organic Coatings 
minium Laboratories, Ltd, 
Box 84, Kingston, Ontario, 
Canada 
S. C. Frye, Vice Chairman, Re. 
search Dept., Bethlehem 
Steel Co., Bethlehem, Pa, 


T-6H Glass Linings And 
Vitreous Enamels 
G. H. McIntyre, Chairman, 
Ferro-Enamel Corp., Har- 


vard & 56th Street, Cleve- 
land 5, Ohio 


T-6K Corrosion Resistant 
Construction With 
Masonry And Allied 
Materials 

L. R. Honnaker, Chairman; BE. 

I. du Pont deNemours & Co., 
Inc., Engineering Depart- 
ment, Louviers Building, 
Newark, Del. 


George P. Gabriel, Vice-nair- 
man; Atlas Mineral Products 
Company, Mertztown, 


T-6R Protective Coatings 
Research 


Robert H. Steiner, Chairman, 
Atlas Mineral Products Co., 
Mertztown, Pennsylvania 

Joseph Bigos, Vice-Chairman, 
Steel Structures Painting 


Council, Mellon Inst., 4400 
Fifth Ave., Pittsburgh 13, 
Pa, 


Frank W. Ridgway, Temporary 
Secretary-Treasurer; Platte 
Pipeline Company, Box 1690, 
Casper, Wyoming 


Greater St. Section 


R. D. Sanford, Chairman; 
Nooter Corporation, 1400 8 
Second Street, St. Louis 4, 
Missouri 


G. T. Shutt, Vice-Chairman; 
Shutt Process Equipment 
Company, 815 Glendower 
Drive, Kirkwood 22, Missouri 


E. W. Kleefisch, Secretary; 
Nooter Corporation, 1400 8. 
Second Street, St. Louis 4, 
Missouri 


The Directory Regional and Sectional Officers was published 
last the June issue Corrosion Pages 4-6. The list here 


consists changes and additions which have been made 
that publication. 
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The B-K non-conductive Casing Insulator custom-made 
meet your particular needs and designed give you 
ont many years trouble-free service and less cost! 


You have choice colors, whatever your favorite is, 
and range sizes fit your requirements. 
welcome the opportunity serve you! 


Write today for your FREE copy BRANCE-KRACHY CO., INC. (Please Print) 


Please send me complete details on 
B-K Casing Insulators. 


Address 


State 
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Best Assurance 


Your 
TOP GALVANIC ANODE 


PURE ZINC 


Horse Head Speci 


Optimum current output over the longest period the 
lowest that what you are striving for the 
design any galvanic anode installation? 

While there are many factors influencing this objec- 
tive, composition the anode metal probably the 
most important. Certainly the experience many years 
utilizing galvanic currents the control corrosion 
has proved that anode purity can promote anode 
efficiency. 

Why jeopardize your chances obtaining the ideal 
cathodic protection job. Specify the purest com- 
mercial grade zinc available. costs less the 


inc Anodes 


long run use zinc metal which guaranteed 
pure. That metal Horse Head Special 
zinc. meets every known specification requirement. 

Horse Head Special zinc has been the recognized 
standard for purity and uniformity the metal-working 
industries the country for more than years. 
rapidly extending that reputation the field cathodic 
protection steel structures. 

Specify Horse Head Special zinc 
anodes for that next cathodic protection job. They save 
money while saving steel! 


THE NEW JERSEY ZINC COMPANY 


Products Distributed 


THE NEW JERSEY ZINC SALES 
Salle Street, Chicago Ill. 


160 Front Street, New York 


INC. 
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Spray application 
protective coatings 
Powermastic Heater 


Faster all-weather spraying 


Smoother Uniform Film 
thickness 


Greater film Build per coat 


Reduces pulling from 
edges 


Marked labor savings—one coat replaces 
two 


Minimum maintenance—no moving parts 
better faster easier 
wit THE JOB DEMONSTRATION 


HEATERS 


Application is conveyorized_._ 
SPEE-FLO CORPORATION 


‘ 


Average volume of material per gun per hour. a 
Type of have representative 
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the Newest 


this 20-page 
Dispersions Manual 


Learn how you can get the advan- 
tages KEL-F fluorocarbon plas- 
tic: corrosion and heat resistance, 
anti-adhesion, abrasive resistance, 


excellent electrical properties, 


moisture resistance 


spraying, 


spreading 


Be 


® Registered trademark of The M. W. Kellogg Company’s fluorocarbon polymers 


interested Dispersion Coating Applications for: 


LLOGG trailer tanks calendering rolls 
tankcars forming dies 
storage tanks guide rolls 


THE KELLOGG COMPANY pipe lines mattress molds 
Chemical Manufacturing Division pumps tire molds 
Box 469, Jersey City mixers ribbon blenders 


Please send copy the new Kellogg Manual, 
“Application Techniques for KEL-F® Fluorocarbon Poly- flowmeters hoppers 
mer reactors casting molds 
shipping containers coated glass tape 

waste miniaturized stators 
Title agitators distribution transformers 
Company miniaturized relays 


Address Other applications (please list) 
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Corrosion any part cooling process water system can touch 
off chain reaction damage and costly delay. Repair replacement 
equipment plus production losses far exceeds the cost adequate 
protection against Corrosion. 

make sure protection for the entire system, from cooling towers 
through, call Calgon Engineering Service. Experience with all 
types industry all parts the country your disposal; letter 
phone call will put Calgon engineer work your problem. 


*Calgon the Registered Trade Mark Calgon, Inc., for its sodium phosphate 
glass (sodium hexametaphosphate) products. 


CALGON, INC. 


SUBSIDIARY HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 
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coatings can now 


many more metal-protection jobs 


Large ductwork protected with heavy duty Unichrome Plastisol Coat- 
ings. Photo courtesy Kaybar, Incorporated — Hazel Park, Michigan 


Unichrome Coating 5300 sprays give 
smooth coatings mils thick thicker 


Even large equipment can now protected 
with Unichrome Coating 5300 makes 
practical spray application thick films. short 
bake 350° turns this liquid, resinous material 
into tough, rubbery and heavy duty film 
that makes ordinary metals fit for severest serv- 
ice conditions. 


The first successful sprayable plastisol, Coat- 


ing 5300 can applied even cold vertical 
surfaces thicknesses mils per dry 


heavy film buildup join the right com- 
bination for durable metal protection. 


Unichrome Plastisol Compounds 
available for dipping, troweling and other meth- 
ods application. More information the ad- 
vantages plastisols Bulletin VP-1. Send 
for it! 


For protection you apply like paint... 


coat. That’s times thicker than ordinary 
coatings. assures protection free from seams, Various UCILON* Coating Systems are avail- 
pores “holidays” able that can some the jobs plastisols 
can and many that plastisols cannot 

Coatings include vinyl, phenolic, oil, 
acids, alkalies, salt solutions, anda and Desi 
ost other chemicals and corrosives that at- types. Bulletin MC-8 gives details, 
tack ordinary coatings and the metals they are *Trade Mark Plicat 
supposed protect. Chemical inertness and 
Longer 
COATINGS FOR METALS 
Mort 
100 East 42nd Street, New York 

Detroit 20, Mich. Waterbury 20, Conn. 
UNITED CHROMIUM DIVISION Chicago Los Angeles 13, Calif. 
METAL THERMIT CORPORATION Canada: United Chromium Limited, Toronto 
PRO 
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10 1, Ont. 


Sections this recently completed 462-mile products line the 
Oklahoma-Mississippi Products Line, Inc., running through Arkansas 
from Duncan, Okla., are corrosion-protected Transhield. 


Johns-Manville 


goes fast, restricts soil stress, cuts maintenance 


Transhield Asbestos Pipe Line Felt 
meets the need for felt that eco- 
nomical yet effective all ordinary 
soil conditions. 


Designed for easy, high-speed ap- 
modern machine 
methods, Transhield strong, light 
weight, and highly tear-resistant. 
Longer length rolls increase appli- 
cation speeds since fewer stops re- 
Place rolls are required. Transhield’s 


JOHNS MANVILLE 


PRODUCTS 


highly desirable characteristics are at- 
tained through innovation felt 
construction. consists light- 
weight coal-tar saturated asbestos felt, 
reinforced with continuous glass 
yarns parallel-spaced centers. 


Because Transhield continuous 
membrane between the pipe line 
enamel and the soil, works effective- 
toward preserving continuous 
protective film enamel the pipe. 
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ASBESTOS 
PIPE LINE FELT 


guards the enamel during construc- 
tion and, after installation, reduces 
the cold flow the enamel, acting 
surface barrier restrict soil stress. 


For further information about 
Transhield, write Johns-Manville, 
Box 60, New York 16, New York; 
Canada, 565 Lakeshore Road East, 
Port Credit, 


PRODUCTS FOR 
LINE PROTECTION 
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Operating experience over long period years 

has proved that Monel and Nickel are highly satis- 
factory materials for handling chlorinated 
vents. large Southwestern chemical plant uses 
this Monel equipment the handling moist 
carbon tetrachloride. 


Where 
chlorinated solvents 
act up... 


Nickel and Mone 
stand up! 


Chlorinated hydrocarbons are not exactly corrosives 
but they frequently get out hand. 

And when they do, the intensity their attack varies 
all over the lot. 


Temperatures and pressures have their effects, 
differences the nature and purity the solvent itself. 


Where there corrosion, due largely the 
hydrochloric acid formed decomposition the presence 
water. Some metallic materials are not only attacked 
the acid they actually catalyze the reaction! 

What’s the answer this problem? simple one use 
Nickel Monel for your equipment. Both have the ability 
resist dilute 


more, both are inherently strong, added prop- 
erty which justifies their wide-spread use construction 
materials for such equipment distillation units de- 
and condensers storage tanks. 


Where heavy equipment involved, the cost 
may cause some pencil sharpening. remember this 
you can keep costs down using Lukens Nickel-Clad (or 
Monel-Clad) Steel. Here, relatively thin layer Nickel 
Monel metallurgically bonded heavy steel plate. 
Lukens clad steels afford economical resistance many 
corrosive agents, and safeguard the products handled from 
contamination discoloration. 
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Detailed information the Resistance Nickel, Monel 
and Other High-Nickel Alloys Corrosion Hydro- 
chloric Acid, Hydrogen Chloride and Chlorine 
found Technical Bulletin T-29. glad you 
copy request. And course Inco’s Corrosion 
neering Section always ready help you with specific 
problems dealing with the handling chlorinated solvents. 
sure call them when you need help. 


THE INTERNATIONAL NICKEL COMPANY, 
Wall Street New York 


Nickel Alloys 


TRADE MARK 


NICKEL LOW CARBON NICKEL 
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RUST WORK FOR YOU! 


Actually Converts Rust Into Protective 
Phosphate Coating 


Here remarkable new process* which chem- 
ically converts rust into the best known base for 
paint coatings—transforms rust, metal’s great- 
est enemy, into its greatest protector. 

FerRoSeal much better paint base than 
clean steel. You can paint after just wire-brushing 
off the loose rust! 

Years the most exacting laboratory tests 
have proved the superiority FerRoSeal rust 
inhibitor and bond—proved that least triples 
paint life. 

product the Walterisation Co., Ltd., 
Croydon, England, whose corrosion preventing 
processes are approved England’s Ministry 
Supply, Ministry Works and Admiralty, and are 
use Rolls-Royce, Vickers-Armstrong, Fokker, 
and the Governments Turkey and Pakistan, and 
scores other famous firms and governments 
over countries. 


invite inquiries for full details. 


BOYD INDUSTRIAL 
ENGINEERING CO. 


Distributors 
609 LAUREL ST. PASO, TEXAS 


sandblasting needed—just wire-brush loose 
rust. 


Paint lasts least times longer. 
acid pickling and water rinsing needed. 
One gal. FerRoSeal covers 800 1500 sq. ft. 


Use Coupon 


GET ALL THE FACTS! 


BOYD INDUSTRIAL ENGINEERING CO., Dept. 
609 Laurel St., Paso, Texas 
Send descriptive literature and full details FerRoSeal. 


NAME_ TITLE 
ADDRESS_ 
ZONE STATE 


COMPANY 


* U. S. Pats. ¢ Reg. Trade Mark. 
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CORROSION 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 


objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 


common good. 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 


prevention. 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas. Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1955-56 


St. Louis, Mo. 

Pittsburgh, Pa. 

Houston, Texas 


1061 Building, Houston Texas 


President 
Monsanto Chemical Co., St. Louis, Missouri 
Vice-President 
Tar Products Div., Koppers Co., Inc., Pittsburgh, Pa, 
Treasurer 


Humble Pipe Line Company, Houston, Texas 


Past President 


Shell Development Co., Emeryville, 


Representing Active Membership 


Sun Pipe Line Co., Beaumont, Texas 

The International Nickel Co., Inc., New York. 


Midwestern Engine Equipment Co., Inc. 
Tulsa, Okla. 


Interstate Oil Pipe Line Co., Shreveport, La. 


Representing Corporate 


Amercoat Corp., South Gate, Cal. 

Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 

American Locomotive Company, Houston, Texas 

Mountain Fuel Supply Co., Salt Lake City, Utah 


Nooter Corporation, St. Louis, Missouri 


Representing Regional Divisions 
Southern California Gas Co., Los Angeles, Cal. 


Alloy Steel Products Co., Inc., Atlanta, Ga. 

Mutual Chemical Co. America, Baltimore, Md. 


WALTER CAVANAGH. (North Central) 1953-56 
Parker Rust Proof Company, Detroit, Michigan 


(South Central) 1953-56 
Shell Oil Company, Houston, Texas 
(Canadian) 1953-56 


International Nickel Co. Canada, Toronto 


Directors Officio 


VAN NOUHUYS, Chairman Regional 
Management Committee 
Southeastern Pipe Line Co., Atlanta, Ga. 
NOPPEL, Chairman Policy 
Committee 
Ebasco Services, Inc., New York, 
THOMAS MAY, Chairman Publication 
International Nickel Co., Inc., New York, 


Committee 
The Dow Chemical Company, Midland, 
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OFFICIAL MONTHLY PUBLICATION 


National Association Corrosion Engineers 


Association Individuals and Organizations Concerned with Control Corrosion 


July, 1955 No. 


Topic the Month 


Preliminary Evaluation 
Protective Coating Systems 


FLOURNOY* 


LIMINARY laboratory tests are useful 
saving test time effected and re- 
the cost coating applications results 
since coating failures are reduced. These tests pre- 
cede actual plant tests coatings and indicate the 
coatinys which are desirable for progressive, contin- 
ued testing and use. The tests are based upon certain 
physical characteristics which are required for pro- 
tective coatings formulated from organic materials 
with high electrical resistance. 

inch with rounded corners and 0.375-inch diameter 
hole one end. The coatings are applied according 
the manufacturer’s recommendations. Tests require 
the preparation six coated panels for each coating 
system. These panels are used for the preliminary 
tests which are summarized below: 


Thickness Coating System 


number coating thickness testers are avail- 
able. The magnetic circuit tester) was 
used these tests. This instrument requires the use 
steel (ferrous) panels. micrometer also can 
used measure coating (double film) thickness. 
Two random measurements are taken and the aver- 
age thickness calculated. 

Coating thickness 0.005-inch minimum accept- 
able for corrosive atmospheres. coating thickness 
0.015-inch minimum specified for liquid im- 
mersion mildly corrosive solutions chemicals. 


Flaws and Holidays the Coating 


This test based high electrical resistance 
through the coating film. cannot used for con- 
ductive coatings containing graphite, powered metal, 
low voltage (30 volts DC) ohmmeter with 
maximum reading 100 megohms used. stain- 
less beaker filled with 1.0 percent solution 


*Corn Refining Co., Argo, 


Figure 


sodium sulfate containing few drops neutral 
wetting agent (Triton). One terminal the ohm- 
meter grounded the stainless steel The 
other terminal connected the coated panel 
which provides electrical connection through 
the coating. The panel immersed depth 
three inches and the electrical resistance recorded 
after one minute. Other readings can taken after 
hours and hours. All readings are taken solu- 
tion temperature degrees 

coating electrical resistance value 1,000,000 
ohms minimum after one minute immersion ac- 
ceptable. The moisture absorption rate considered 
satisfactory this resistance value has not dropped 
below 750,000 ohms after hours’ immersion time. 


Flexibility, Adhesion and Hardness 


coated panel bent degrees around 
diameter rod. The coating should not craze, break 
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Figure 


lose adhesion the outer The coating’s elec- 
trical resistance (after bending) test Number 
should not fall below 750,000 ohms. 

series drawing pencils are used determine 
the “pencil hardness” cured protective coatings. 
hardness equivalent (or harder) accept- 


able. 


Basic Chemical Tests for Coatings 
The basic chemical resistance the coating 
tested four solutions. assumed that coating 


selected for chemical solution immersion will possess 

corrosion resistance these environments. Any 

tests not applicable may eliminated. The panels 

are tested the following corrosive 

percent hydrochloric acid solution 140 de- 
grees 

per cent caustic soda solution 140 degrees 

percent copper sulfate 5.0 and 
140 degrees 

Distilled water 200 degrees 

The panels are placed that the lower half im- 
mersed while the upper half the vapor 
They are observed every hours until seven 
test time has elapsed. The resistance the coating 
measured the ohmmeter and sodium so- 
lution each 24-hour interval. 

Protective coatings which not indicate 
ing, flaking, loss adhesion etc. after seven days 
test are acceptable. The electrical resistance 
should not drop below 750,000 ohm after the 
day test period. 

The photographs show some the 
used for preliminary coating tests. volt 
spark tester shown which can used 
flaws thick mastics linings. tester the 
Durometer hardness plastic linings also 

The use preliminary laboratory tests fo: pro- 
tective coatings recommended guide for 
tion coatings. The selected coatings must then 
tested the actual process environment and ex- 
tended test periods. 


Any discussions this article not published above will appear 
the December, 1955 issue. 
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Special Corrosion Problems 
Electric Utility 


His PAPER covers number corrosion prob- 
encountered the outside plant electric 


Although theoretically protection methods 
are well understood these corrosion hazards 
often .re neglected because they seem commonplace. 
are made for design details improve 
original design steel subway 
tank with sprayed and asphalt ex- 
terior described, which several hundred 
are ing superior performance. Ordinary electro- 
lytic cable sheaths stray currents— 
the most serious corrosion problem 
ically—is not touched because its mitiga- 
tion well established procedure and the intention 
here attention possibilities control 
along «ss well explored lines. 
Corrosion Cracking 
corrosion cracking, particularly yellow 


brass well understood most engineers, but 
the course procurement materials for construc- 
tion and repairs constant vigilance the part en- 
gineers and inspectors required detect and re- 
ject materials this type. Specifications intended 
eliminate work strained brasses too frequently are 
overlooked suppliers and inspectors. 


Sleeves Underground Devices 


important wiping sleeve for connecting lead- 
covered control cable underground devices was 
furnished the cable manufacturer subcontrac- 
tor who ignored the specification that they were 
spun from copper high copper bronze. Actu- 
ally, the sleeves were spun yellow brass and 
tinned, the substitution remained undiscovered 
until failures began occur. 

The sleeves split along the sides, necessitating 
costly replacement program. The failure detect 
the substitution inspection occurred three large 
and responsible companies. The tinned copper sleeves 
finally used are painted with heavy subway paint 
after installation. 


Yellow Brass Tags for Poles 

Years ago, the authors’ company adopted for line 
poles yellow brass tag which was stamped with the 
pole number and affixed the pole with two brass 
pins. Swelling the pole between the pins 
put tension both the tag and the escutcheon pins. 

The tags and pins consistently failed stress- 
Corrosion cracking, tags parting across the middle 
and the pins into the wood. Although the 
Wood untreated, acidic leachings from the wood 


contributed the failures. The brass mate- 

KA paper presented at the Tenth Annual Conference, National As- 
a of Corrosion Engineers, Kansas City, Mo., March 15-19, 
994, 


AVILA—Assistant the President, Bos- 
ton Edison Co. From 1952 1954 was 
responsible for surveying records, transmission 
rights way and estimating addition 
plant design. has Engineering and 
Business Administration, Harvard, 1929. Since 
joining Boston Edison 1929 has been 
connected with physical design and operation 
outside plant. 1942 was named head 
the Technical Division the Transmission 
and Distribution Dept., 1952 was advanced 
Section Head the Engineering and Con- 
struction Department and 1954 became as- 
sistant the president. has specialized 
cable engineering and electrolysis mitigation 
and has authored number papers. 


JONES—Head, Technical Service Divi- 
sion, Transmission and Distribution Dept., Bos- 
ton Edison Co. graduate Colorado School 
Mines with degree 1921, has 
been with Edison for years dealing with 
technical problems connected with construc- 
tion, operation and maintenance outside 
electric transmission and distribution plant. Be- 
fore this was with Arkansas Power and Light 
Co. distribution engineer for five years, 
among other things supervising construction 
underground and overhead distribution and 
street railway systems. 


Abstract 


Details concerning the cause several cases cor- 
rosion outside plant electric power companies 
and remedies adopted for mitigation are given. In- 
cluded are discussions corrosion problems involv- 
ing corrosion cracking, galvanic action, ground line 
corrosion standpipes, water pockets, horizontal 
surfaces, joints, concrete corrosion lead, nitrous 
oxide attack where corona forms. Specifications and 
details for construction and protection zinc 
sprayed subway transformer tank are given. 


rial was replaced with aluminum numerals and gal- 
vanized cadmium plated nails with good success. 
The seriousness this problem indicated the 
fact that 140,000 units were involved. 


Brass Bolts, Studs, 


Brass bolts, studs and cap screws 
sources trouble electric utility systems. The 
shortcomings brass were recognized early sev- 
eral types street lighting apparatus and the manu- 
facturers have done very well substituting bronze 
and stainless steel where stress-corrosion cracking 
could occur. 

3rass bolts once were offered manufacturer 
for four-bolt clamp holding bracket the posts 
because difficulties during the war procuring 
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Figure 1—Cast iron ground line sleeves for cable conduit. Left: Split 
coupling for repair work. Right: Solid coupling for new work. 


Figure 2—Ground line sleeves for cable conduit. 


stainless high copper bronze bolts. The latter 
were insisted upon and results have been generally 
satisfactory, whereas brass surely would have caused 
trouble. few brass bolts slipped past inspectors but 
were found and rejected. this service, stainless 
steel bolts are best specified because they are more 
readily identified than any the bronzes and inspec- 
tors and users have less opportunity for mistakes. 
Silicon bronzes also are used and are reasonably easy 
identify. 

Brass studs and cap screws one time were common 
for securing covers and handholes submersible equip- 


TABLE 
Time Millivolts Milliamperes 
Initial .05 0.5 
Bare Lead to Asbestos Covered 33 days | 05 | 0.5 
Cables 136 days .019 | 0.19 
241 days | -042 | 0.42 
Bare Lead Glass Taped Initial 0.37 
Sables 105 days | 0.20 
TABLE 
136th Day | 241st Day 
PPM PPM 
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ment cased cast iron. 
came consistent cause trouble before they were 
replaced with stainless 


ENGINEERS 
Stress-corrosion cracking be- 


and high copper bronze. 


Galvanic Corrosion 


Galvanized Tower Footings 

Protection steel tower members above ground 
has been effected the Boston Edison System 
using hot galvanized steel original construction 
and subsequent maintenance painting. general 
this has been effective. 

However, many towers were designed with 
foundations” which the steel legs into 
the earth concrete sub-footings feet 
the surface. many places the fill rocky carth 
through which water flows freely. 

Galvanic corrosion has damaged the 
number the “earth foundation” towers. The ‘tack 
has been narrow zone about ground 
level. the worst two instances the legs 


tower were running fresh water. and 
agitation the running water probably 
factor the corrosion, indicated the that 
the severest cases have been those with the most 
rapid water flow. 

When tower leg replacements are all 


steel exposed the excavation coated with 
melted, hot asphaltic compound which expecied 
serve insulator against future 


Lead Cable Sheath Corrosion From Copper 
The extensive buried copper grounding systems 
station yards and nearby areas always presents 
corrosion problem lead sheathed cables laid the 
area. The practical solution which appears 
present common practice most companies use 
jacketed Drainage duct lines and manholes 
when possible further protective measure. 


Fireproofing Lead Cable Sheaths 


Differential Environment—Corrosion lead 
sheathed cables the result different environment 
associated submerged cables has been source 
trouble, Galvanic action between cables 
proofing and cables without fireproofing indicated 
tidewater manhole. Four 15-foot lengths rub- 
ber and lead cable with end sealed sheaths were 
supported the manhole with approximately half 
their lengths submerged. One cable was fireproofed 
with half lapped 3-inch asbestos listing. second 
cable was similarly covered with glass tape. The 
glass tape sample was included prove the 
ence, any, which might caused 
soluble materials the asbestos fireproofing. Each 
these covered cables was connected similarly 
immersed bare lead cable through ohm 
precision resistor. Voltage drop across the resistors 
was measured with potentiometer. This gave the 
value current flow between the bare and covered 
sheaths. Table shows values obtained, the 
flowing from the bare sheaths the covered eaths. 


date this test indicates that corrosion the 
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cables definitely caused current 
flow which can attributed the environmental 
differential between the bare and covered cables. The 
current flow started certain value and decreased 
about half three months, possibly result 
insulating oxidation products forming the bare 
lead sheath. 

There was little any difference between the glass 
taped and asbestos taped cables with respect cur- 
rent flow 105-136 days. The increase the asbes- 
present unexplained. 

analysis the manhole water changed 
Table during the test: 


Green Portland Cement—Another type corro- 
sion with cable fireproofing 
alkaline corrosion due green portland 
the fireproofing used. The cable was cov- 
ered vith spiral jute rope and then Portland 
fireproofing was applied. Corrosion lead 
spirals the under side the cables 
the jute formed wick for the alkaline water 
the lead. This type fireproofing has been 
prepared fireproofing. Further protection against 
afforded paraffin treated tape applied 
the cable before the fireproofing compound. 


Unique Problems 
Steel for Underground Risers 


standpipes for riser cables from underground 
overhead construction are used large numbers 
the Boston Edison System. The standpipes are 
set the paving sidewalk areas. Because many 
sidewalks have cinder fill, rusting and just below 
the groundline has been serious problem. Cast iron 
sleeves are now regularly used new installations 
and make permanent repairs rusted pipes the 
groundline. Figures and illustrate the sleeves and 
successful repairs and installation. Figure shows 


earlier unsucessf airs 
sucessful repairs. 
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Details Welding Tanks, Lines Hardware, 

fabricating line hardware and overhead appa- 
ratus tanks, modern welded construction may cause 
designers overlook water pockets the finished 
product. Spot welded attachments are known rust 
between attachment and body with resultant failure. 
Nameplates attached directly the apparatus often 
cause rusting. Welded points secondary racks 
should designed that water will drain away. 
Most manufacturers are aware the problem and 
are avoiding dubious constructions. 

Horizontal surfaces and ledges apparatus tanks 
and line hardware have been consistently trouble- 
some. Lines rusting appear after only few years 
and upkeep required for the useful 
life the equipment. 

Welded joints should sealed all around pre- 
vent entrance moisture and concentration cell cor- 
between surfaces. Spot welding has encour- 
aged dubious design and some manufacturers are 
using spot welding and depending paint 
seal the cracks and prevent rusting between the parts 


SPECIAL CORROSION PROBLEMS ELECTRICAL UTILITY SYSTEMS 


Figure 3—Two examples corrosion ground level. 


joined. The permanence such work questioned. 
good rule for surface joints seal the steel 
surfaces tightly welding all around leave 
ventilating space between the parts. 

Steel framework members often present problem 
similar the preceding. Two shapes should not 
bolted riveted together with surfaces contact 
but should have spacers between the shapes afford 
drainage and ventilation. The authors’ company 
now facing the necessity replacing number 
horizontal tie members towers which were made 
two galvanized angles riveted together because 
concentration cell corrosion has taken place between 
the angle faces. Swelling rust has spread the an- 
gles between rivets. Fortunately the ties are not 
critical members. 


Cathodic Corrosion Lead Sheathed Cables 
Green Concrete 


Cathodic corrosion lead sheathed cable placed 
green concrete duct lines now recognized 
problem and its solution appears well known. 
new work the cable should installed possible, 
after the concrete has seasoned. Flushing the duct 
lines also beneficial but must done regularly 
until alkalinity the duct water reduced. Con- 
sideration being given the addition sodium 
bi-sulfate (salt cake) the flushing water aid 
seasoning green concrete, when delayed use 
impractical. 


Action Corona Line Hardware Parts 

Line hardware parts near high voltage power lines 
operating corona producing voltages often are 
subjected chemical attack resulting from the for- 
mation nitrous and nitric oxide from fixation 
air the action corona. Serious corrosion insu- 
lator pins made cast iron has occurred under these 
conditions. The remedy for this type corrosion 
adopt insulators with larger leakage distance and 
keep the surfaces clean possible, preferably 
natural rain wash, thus reducing the corona. 


Welded Steel Subway Transformer Tanks 

With Sprayed Zinc and Paint Protection 

problem widespread one form another and 
for which the Boston Edison Company appears 
have found solution the corrosion subway 
transformer tanks. For years, because the high 
cost cast iron tanks, various types steel and 
numerous finishes were tried, usually with some mis- 
givings and all without 
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Figure 4—Specifications and details transformer subway tank. 


Following period when cast iron tanks were channels support the bottom, clear the floor 
longer available from transformer manufacturers, the serve runners for easy handling. All joints are 


company continued purchase tanks welded inside and out and all around eliminate 

foundries but 1947 began experiment with moisture traps. 
welded steel tanks sprayed with metallic zinc. provide for good bond for the zinc, the assem- 
1950, when the experiment appeared tanks are grit blasted until all steel 
standing success and time when future tank re- Metallic zinc then sprayed the tank the thick- 
quirements were rapidly increasing was decided mils all surfaces except the welding 
adopt the new tank and install quantity. rim and the cover. Thickness checked magnetic 


order eliminate other problems which had About pounds zinc required per tank. 
occured with conventional subway tanks complete 
redesign was made. gasket material ever has been 
found which completely prevented slight traces 
moisture reaching the insulating oil. gasket would 
have oil proof, water proof and proof, 
whether immersed oil, water, neither and must 
not relax flow operating temperatures vary. 
Heavy weight tinned bronze nipples were screwed 
into the tanks one end and wiped the lead cables 
the other, thus eliminating gaskets cable en- 
trances. The gasket under the main cover was elimi- 
nated welding the cover place. 

The most widely used tank for 100 kva trans- Because about 400 transformer tanks been 
former (Figure 4). about feet feet. purchased under the new specifications and 
made mostly mill sheared plate about $500 per tank saved over the cost the 
with thick cover and thick welding former cast iron tank, total savings three 
rim. The tank bottom plate and pair years has amounted $200,000. 


Immediately after zinc sprayed, each tank 
coated with heavy asphaltic paint. Without the zinc 
base coat, moisture vapor would reach and rust the 
steel, resulting early failure the paint coat. 
coated zinc would reduced gradually thickness 
anodic action. the combined coat, the zinc 
cathodically protects the steel base and the 
secure and saves the zinc. Excellent were 
reported following recent field examinations units, 
all which have been operating various 
brackish water. 


Any discussions this article not published above will appear 
the December, 1955 issue. 
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Carbon Anode Installed 
Electric Cable 


HOWARD DAVIS, JR. 


ANODES generally employed conjunction with 
power source for cathodic protection lead sheathed cables 
underground conduit may classified into three groups. The first 
entral anode bed. This usually the most economical install. 
its use limited the lack suitable anode sites and inter- 


large 
Howe\ 
ference problems with other underground structures, 


The point anode system installed adjacent the conduit 
type system eliminates most the interference problems 
expensive install areas where street paving involved. 

The type anode, which probably the most commonly used 
for app ‘cations urban areas, metallic ribbon installed duct 


line. 
but 


the line. Experience with the ribbon type anode shows that ade- 
obtained and interference between underground 
almost eliminated. However, the operating life such 


anodes limited the amount metal which can installed the 
duct the tendency the anode separate due the uneven dissi- 


pation the metal. 


apparent that need exists for economical anode with long 
life expectancy suitable for installation duct. study the mate- 


rials leads the conclusion that, sufficient anode material 


were concentrated into individual rods suitable for installation duct, 


Figure 1—Graphite anode being pulled into 
duct. 


anode with large ampere-hour capacity which would have tendency 


separate could designed. this basis, anode 
consisting graphite rods connected intervals 
insulated wire was developed and installed 
the Philadelphia Electric Company system, 


Design Anode 


Figure photograph the individual graphite 
rod the anode prior installation the duct. The 
rods are two inches diameter inches long and 
are equipped with No. rubber insulated copper 
wire lead pigtail approximately two feet long. The 
edges the rods are The individual rods 
are secured No. thermoplastic insulated header 
Wire with wrapping mil thick thermoplastic 
tape both ends and are 5-foot centers along 
the wire. 

The pigtail wire severed and soldered the No. 
wire with slack the pigtail. This connection 
insulated with minimum four layers rubber 
insulating tape. layer thermoplastic tape 
Wrapped over the rubber tape. 

The first step the design the anode was 
determine the proper size the individual rods. 
study was made the conduit system and was 
found that 2-inch diameter 18-inch long rod 
would pass through any conduit the system. 

insure that the anode could pulled into 
duct, several dummy anodes were constructed and 
mounte similar manner rope line. 


were pulled through duct conjunc- 
Se eee resented at the Eleventh Annual Conference, National 


of Corrosion Engineers, Chicago, Ill., March 7-11, 1955. 


HOWARD DAVIS, JR.—Transmission and 
Distribution Engineer, Philadelphia Electric 
Company, Philadelphia. electrical engineer- 
ing graduate Swarthmore College 1925, 
began corrosion mitigation work 1927 
66,000-volt underground cable system with 
Electric Co. has since devoted 
much time corrosion underground power 
company dealing with corrosion problems all 
departments. member AIEE, Edison 
Electric Institute, National Committee for Util- 
ities Radio, National Society for Professional 
Engineers and Engineers Club, Philadelphia. 


Abstract 

high ampere-year impressed anode consisting 
graphite rods connected insulated header wire 
has been developed and installed the Philadelphia 
Electric Company its underground conduit system. 
The rods are two inches diameter and inches’ 
long. They are spaced five feet apart and pulled into 
duct lengths 500 feet. Special reels with 
flat sides are used handle the The first in- 
stallation was 6000 feet conduit protect lead 
sheathed power cables. Direct current supplied 
this anode one rectifier located the middle 
the conduit run. Tests have indicated that protection 
has been obtained comparable that available with 
continuous metal ribbon anodes, but life expectancy 
considerably longer and troubles due anode 
separation caused uneven dissipation ribbon 
type anodes avoided. 


tion with some routine cable pulling and showed 
apparent ill effects. 


Because rods this size are not standard item 
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materials suitable for use sacrificial anodes, 
was decided select the anode material the basis 
maximum theoretical ampere-hour capacity. 

Table lists density, electro-chemical equivalents 
which might used sacrificial anodes, This table 
shows that the basis electro-volumetric equiva- 
lents which represent the ampere-hour capacity 
given volume anode material, graphite the most 
advantageous for limited volume anode. 

The weight 2-inch diameter, 18-inch long 
graphite rod equipped with pigtail about four 
pounds, The theoretical ampere capacity such 
rod 1.9 ampere years. However, anticipated 
that the effective capacity will only about half 
this value one ampere year. Therefore, with 
milliamperes output, rod should have life 
years. 

Number stranded copper wire was selected for 
the header wire the basis mechanical strength, 
high conductivity and flexibility. The average weight 
the assembled anode about one pound per foot. 
was felt that lengths 500 feet, pulling ten- 
sions the order 1000 pounds could antici- 
pated. The breaking strength No, stranded cop- 
per wire listed 1200 pounds. 

The mil thick thermoplastic tape used secure 
the rods the header wire wrapped lap and 
extends for about two inches. The wrappings are 
started about two inches from each end the rod. 
coating synthetic rubber electrical insulating 
material painted the end the rod containing 
the pigtail prevent deterioration the pigtail con- 
nection the rod, 

The connection the pigtail the header wire 
served and soldered insure reliability the con- 
nection. The method insulating this connection 
conforms the general practice for making 600 
splice. 

the design the anode, every effort was made 
keep future maintenance minimum. in- 
stalled and racked the manhole line with the 
practice for various types cable. The materials 
selected are all common use and have excellent 
service record. The method construction was kept 
simple possible. 

provide means handling the anode, special 
reels were designed with four flat sides shown 
Figure The reels have anode capacity 500 
feet and weigh the order 300 pounds. The man- 
drel hole large enough take 3-inch pipe. 


Installation Anodes 


The first installation this type anode was 
approximately 6000 feet conduit Philadelphia. 
Cable failures from anodic corrosion had been occur- 
ring this particular conduit line the rate three 
per year. electrolysis survey was made and 
showed that galvanic exposure existed with cable 
sheath potentials high 0.3 volts positive 
lead slug reference electrode pulled into empty 
duct. 

Installing the anode the duct was accomplished 
manner similar that installing cable. The 
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Figure 3—Anode and feeder wire ready for pulling. 


TABLE 1—Characteristics Anode Materials 

Electro-Chemical | Electro-Volumetric 
Anode Density Equivalent Equivalent 
Material Lb./In.3 Lb./Ampere Year | In.3/Ampere Year 
Aluminum 6.5 66.3 
0.28 20.5 73.3 
Zinc... 0.26 23.5 90.4 
Magnes 0.063 | 8.8 139.5 
Copper 0.32 45.8 | 143.0 
Lead 0.405 75.0 185.0 


reel anodes and feeder wire reel were mounted 
wooden horses shown Figure the indi- 
vidual rods came off the reel, they were paralleled 
with the feeder wire and fed through the manhole 
opening and into the duct mouth hand. \Vhere 
adjacent conduit sections between manholes were 
short, the anode was pulled through the center man- 
hole. man was stationed the center manhole 
align the rods with the ducts. 


One rod placed remote location the floor 
each manhole, The purpose this rod pro 
vide protection the portion the cables the 
manhole and particularly the cables duct 
mouth, which has proved area 
the past. 

Initial installations were pulled 
when trouble was experienced, other pul 
made with power winch. More than half 
feet anode the initial installation was 


and, 
were 
he 6000 
pulled 


| dite 


08 


° 
oa 


> 


CABLE SHEATH POTENTIAL TO REFERENCE 
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CARBON ANODE CABLE CONDUIT 


TABLE the Anode Sections 


| | 
VOLTS 
Milli- VOLTS Feeder Current 
| Section Number Amperes | amperes Anode to Wire to Regulating 
Length per Cable Cable Resistance 
Number| (Feet) Rods Section | od Sheath Sheath (Ohms) = 
309 1.63 25.9 4.0 10.3 3.98 
392 1.57 26.2 4.8 10.3 3.70 
239 1.07 21.9 7.8 11.5 3.56 
130 0.54 20.0 4.8 11.5 11.50 
6 | 268 55 | 0.65 11.8 5.1 13.0 12.35 
| ae 376 76 0.74 | 9.7 5.2 15.5 | 14.28 
349 0.89 12.5 5.7 15.5 11.45 
445 0.82 9.2 4.8 19.5 17.80 


10 331 67 0.66 | 9.8 | 6.0 19.5 
ll 206 42 0.74 | 17.6 6.3 16.0 | 
12 246 50 0.64 | 12.8 | 5.4 16.0 
13 342 70 1.91 | 27.3 | 6.0 12.0 
14 325 67 pg | 25.6 | 7.3 12.0 | 
15 325 68 1.52 22.4 6.5 10.5 | 
17 491 100 0.96 9.6 5.6 9.8 | 
18 64 13 0.34 26.1 4.7 9.8 | 
19 393 81 0.90 11.1 4.9 9.5 | 
1163 20.01 
* Indi s pulled in length; does not include make-up in manholes. 5808 feet is total center 


line to < er line distance. 
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Figure 4—First graphite rod anode excel- 
lent condition after being pulled through 320 
feet 4-inch fiber duct. 


CURRENT The 6000 feet anode was energized with 
~ Bip SPLICED TO HEADER WIRE 


Figure 5—Anode conduit line. 


| _-~ RELATIVE POSITION OF RODS UP DUCT 


rectifier the middle the system (Figure 5). The 
insulated feeder wire the same duct the anode 
used supply power the individual sections 
the anode. Resistors were installed between the 
header wire and the feeder wire and are adjusted 


the desired current for each anode section. These 
resistors are wire wound ceramic spools approxi- 
OPERATING mately inches long and rated 200 watts. The 
resistance ratings required varied with the distance 
0.4} 


CABLE SHEATH POTENTIAL TO REFERENCE 
ELECTRODE (LEAD SLUG) VOLTS 
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Figure 6—Cable sheath potentials reference electrode. 


with power now the practice use the 
winch most cases. 

Installation the 6000 feet anode covered 
period, The maximum length pulled 
single day was excess 2000 feet. The longest 
single pulling length anode was 500 feet through 
fiber duct. anodes were damaged during 
the entire operation. Figure shows the first lead 
anode excellent condition after 
through 320 feet the 4-inch fiber duct. 

The conduit line this first installation close 
the Delaware River and subject tidal water, 
Which causes deposits low resistivity silt 
and other foreign material the ducts and manholes. 
Before installing the anode, the ducts were cleaned 
pulling mandrel through them. 


from the rectifier location and the current require- 
ments the individual anode sections. The resistors 
were mounted the neck the manholes and were 
electrically insulated prevent damage them 
the event flooding. 

The 6000 feet anode broken into separate 
lengths. The present output the rectifier 
amperes 19.5 volts. Table lists the length and 
number rods each section together with the 
current and resistance data. 


Test Results 


Preliminary tests using batteries potential 
source showed the anode characteristics 
those continuous metal ribbon anodes. evalu- 
ate the effect spacing the rods 5-foot centers, 
measurements cable sheath potential lead slug 
reference electrode were taken four-foot intervals 
along sections the conduit line. These data show 
that the individual rods cannot detected. 

set cable sheath potential measure- 
ments taken with respect lead slug reference 
electrode pushed into empty duct for distance 

The overall length the conduit section was 270 
feet and involved rods including the one the 
manhole floor. This anode section operating 5.1 
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volts and 0.65 amperes DC. shown the solid 
line Figure the cable sheath potentials range 
from 0.1 0.56 volts cathodic. The reason for 
the range potentials cannot accounted for but 
typical results obtained other installations 
this type using continuous metal ribbon anodes. 
this instance, possible that some the range 


may caused the resilting the duct containing 
the anode. The light dash dot Figure represents 
the data obtained 4-foot centers this portion 
conduit before the anode was energized and shows 
the cables high 0.175 volts anodic. The 
difference between this line and two upper lines 
represents the change potential obtained the 
anode current. The dashed line shown Figure 
shows set data taken 4-foot intervals using 
6-volt storage battery energize the anode evalu- 
ate the effect the 4-foot rod spacing previously 
discussed. 


resistance decreased 


The the anode sections 
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about percent the first two months. The cable 
sheath potentials also appear become more uni- 
form this decrease continues. The decrease re- 
sistance has been attributed the redepositing 
river silt which was removed when the anodes were 
installed. 

Since the installation the first carbon anode 
protection system January 1954, two additional 
cathodic protection installations have been made 
using this novel type anode system, for which 
patent application has been filed. both instances 
test results similar that Figure were 
However, the later systems, noticeable drop 
anode resistance could observed after two 

all these installations, with the cur- 

has been concluded that the rod 
anode for installation duct provides 
cathodic protection for cable sheaths 
conduit. 


Any discussions this article not published above will appear 
the December, 1955 
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Construction Materials for Liquid Sodium 
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CRITICAL problem nuclear power plant 
design the corrosive behavior fluids cap- 
able efficient, high temperature transfer vast 
fission generated heat. The liquid 
metals general have excellent heat transfer prop- 
erties for service temperatures 1000 
and sodium, particular, most attractive. 
has heat capacity, low vapor pressure, low 
radiation stability and essentially non- 
many important structural alloys. 

The alloys attack sodium has 
been laboratory tests and pilot 
plant transfer systems. Though 
niques must adopted control the extreme 
sodium with moisture and oxygen, the 
evaluation methods corrosion damage 
weight measurements, microstructure and changes 
physical and mechanical properties 
test design must take into account im- 
mechanism attack characteristic all 
liquid systems and not found aqueous sys- 
tems: without oxidation. Oxidation may 
occur caused contaminants the liquid 
metal and its adverse effects can minimized 
purification. However, solution metallic elements 
liquid metals leads phenomena whose magni- 
tude governs the temperature limits which these 
coolants may used, irrespective purity. 


Solution Phenomena 


Corrosion damage through solution effects can 
considered three broad categories pertinent 
transfer 


Mass transfer. 

Preferential attack, 

Diffusion bonding. 
Mass Transfer 
For instance, when iron contact with sodium, 
atoms into solution; the saturation concen- 
tration being temperature dependent (Figure 1). 
Under isothermal conditions soon solubility 
saturation reached, further metal will into 
However, power generation system 
the removal heat accompanied tempera- 
ture drop and the decreased solubility the lower 
temperature creates driving force precipitate 
atoms the colder metal walls relieve 
otherwise supersaturated condition. Eventually this 
mechanism will plug the colder 
smaller surface area) regions sodium cooled 
heat transfer system. 


All alloys considered for sodium service must 
tested fur mass transfer effects. These tests can 
made thermal convection loop (Fig- 
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ciation 


! resented at the Ninth Annual Conference, National Asso- 
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the behavior engineering alloys high tem- 
perature liquid metals. holds from 
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prior joining the Knolls Atomic Power Lab- 
oratory worked for years corrosion 
engineer the General Electric 
Chemical Division. 


Abstract 


The use sodium heat transfer agent nuclear 
power plants has resulted new phase corro- 
sion technology evaluate the surface properties 
materials construction for high temperature, ir- 
radiated, liquid metal cooled heat systems. 

pure sodium, engineering alloys may subject 
mass transport effects, preferential solution 
alloying constituents and diffusion welding mat- 
ing surfaces, Trace amounts impurities which are 
difficult remove result damaging oxidation and 
also act accentuate preferential solution phenom- 
ena, particularly decarburization and intergranular 

The alloys attack sodium has 
been investigated static and dynamic laboratory 
tests and pilot plant heat transfer systems. Exten- 
sive laboratory data and service performance indicate 
that the design engineer has wide selection ma- 
terials construction that will give satisfactory 
service high temperature sodium systems. 


ure where specimens the hot and cold zones 
reflect weight gains and losses. Velocities obtained 
through density differences are low such test, 
but because the corrosion rate solution controlled 
diffusion rates and, consequently, velocity not 
effect it, least fps, determined pump 
loops (Figure and rotating specimen tests. 
Preferential Attack 

This mechanism occurs alloys where the solu- 
bility the alloying elements varies greatly, Ex- 
cellent. examples are the tin bronzes silver 
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Figure 1—Solubility iron sodium. 
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Figure 2—Electromagnetic pump loop used for corrosion tests. 
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solders whose poor resistance attack sodium 
due the high solubility tin and silver 
ure 4). 

Another type preferential attack, somewhat 
different nature, but equally deleterious, occurs 
stainless steel combinations for instance are not 
compatible because the formation iron-aluminum 
intermetallic compounds the stainless steel sur- 
faces greatly accelerates the disolution aluminum. 
Copper another material that incompatible with 
sodium the presence stainless steel. Contrary 
the aluminum-stainless steel couple where attack 
occurs isothermally, the accelerated attack copper 
the copper-stainless steel system depends upon 
temperature drop. The dissolution copper ac- 
companied mass transport copper the colder 
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Percent Oxygen Wt. 


Figure 5—Effect oxygen the corrosion 
Type 347 stainless steel sodium. 
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Figure 3—Typical thermal convection loop. 
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Figure 6—Solubility sodium oxide sodium. 


regions the system, Still another and perhaps most 
important type preferential attack the 
burization that occurs carbon and low alloy steels. 
This attack accelerated the presence stainless 
steels, particularly those containing carbon getters 
like 


Diffusion Bonding 

Mating similar alloy surfaces tend weld together 
liquid metals temperatures much lower than 
those required for normal resistance flash 
ing. This effect can serious where such surfaces 
are designed move occasionally, valves 
parts designed for periodic disassembly, 
metal acts first fluxing agent and 
bridge through which atoms diffuse and are ually 
attracted with energies the same order n.agni- 
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tude self diffusion and cohesion the atoms 
the base alloy. 

The efficiency the bond per unit area tempera- 
ture dependent. Increasing pressures merely increase 
the surface area the bond and consequently the 
total load needed break it. 


Effects Contaminants Sodium 

The mechanisms just described stem from the solu- 
tion metals sodium and are characterized the 
absence oxidation-reduction reactions. However, 
difficult remove trace impurities, 
oxygen, which though minor actual 
has very marked corrosion effects. 

combined with sodium produces sodium 
oxide very corrosive all construction 
The degree attack depends upon the alloy 
and, low oxide concentrations, high temperature 
construction materials are not seriously af- 
rates attack, however, are quite tem- 
sensitive and seem vary exponentially 
with increasing temperature above 1000 (Figure 5). 

adverse effect sodium oxide caused 
its solubility temperature relationships (Figure 
6). Oxide excess its solubility will precipitate 
very rapidly with decreasing temperature and can 
plug small passages relatively short time. For 
this reason, sodium systems are maintained under 
inert and are cold trapped to: 


keep the oxide level below the saturation point 
the lowest system temperature avoid 
plugging and 

keep the level low enough prevent hot 
zone corrosion even when plugging not 
problem. 


Cold trapping process where fraction the 
system sodium periodically pumped through 
pass line whose take off close possible the 
hottest zone, The pass line contains tank, filled 
with metal wool for increased surface area, whose 
temperature below the lowest system temperature. 
controlling the cold trap temperatures 
passing inventory the system sodium can main- 
tained any desired oxygen level. 


Alloys for Service Sodium 

The foregoing are the major mechanisms metal 
attack sodium and sodium contaminated with 
oxygen. Their effects major alloy classes with 
acceptable nuclear properties, broadly summarized 
below, have been determined static and dynamic 
laboratory tests and pilot plant heat transfer sys- 
tems. considering these alloys should taken 
into account that their creep and rupture strengths 
not adversely affected sodium. Strength tem- 
perature limits are therefore not given, because they 
are the same for high temperature aqueous 
systems. 


and Low Alloy Steels 


The principal difficulties with these conventional 
heat transfer system materials are: 


MATERIALS FOR LIQUID SODIUM SYSTEMS 


they diffusion weld temperatures around 
850 and 

they are very sensitive attack sodium 
oxide. 


There also some evidence that they are susceptible 
mass transfer, the steady state hot zone corrosion 
rate being loss about 1.0 


Chromium-Alloy Steels Containing Percent 

More Chromium 

These materials are promising substitutes for the 
standard austenitic stainless steels for sodium serv- 
ice 1000 They not appear suffer mass 
transfer (having corrosion rate 0.02 
occurring both hot and cold zones, which 
similar that the austenitic stainless steels) and 
not decarburize, They are somewhat more sensi- 
tive oxygen attack than the austenitic stainless 
steels but the difference not noticeable below 0.01 
percent oxygen 1000 which more than sodium 
systems can tolerate oxide plugging 
avoided. Their diffusion bonding characteristics are 
still under investigation. 


High Temperature Alloys 

This group comprises the 300 series austenitic 
stainless steels, the nickel-base high temperature 
alloys and the highly alloyed “super” alloy steels. 
these, the 300 series austenitic stainless steels 
have received the most attention. 1000 they 
are not susceptible mass transfer, are not seriously 
attacked sodium oxide 0.1 percent weight 
oxygen, suffer preferential attack even when sen- 
sitized and unstabilized, and they are free from dif- 
fusion bonding effects. 

Nickel and nickel base alloys have not been 
thoroughly examined the austenitic stainless steels 
sodium, particularly respecting their diffusion 
bonding behavior. 1000 they show mass 
transfer tendencies but are somewhat more sensitive 
attack sodium oxide than the austenitic stain- 
less steels. This attack intergranular and becomes 
severe temperatures above 1300 

Data are now being accumulated for service above 
1000 There strong evidence, based short 
time dynamic tests (100 500 hours), that the aus- 
tenitic stainless steels will perform satisfactorily with 
respect mass transfer 1500 Static tests 
1800 not show any substantial tendencies 
preferential attack, though instances intergranular 
attack mils have been reported. these 
higher temperatures scrupulous care must taken 
limit oxygen contamination, because sodium oxide 
generally accounts for adverse preferential attack 
(Figure 7). Diffusion bonding does occur the high 
temperature alloys 1300 (Figure and high 
temperature heat transfer system design must take 
this into account. 


Copper and Copper Base Alloys 

The severe preferential attack the majority 
the common copper alloys limits their use sodium 
systems. Fortunately there are but few applications 
where these alloys may serve. Unfortunately the 
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Figure 7—Effect oxygen the attack Type 304 stainless steel 

sodium 1292 Top: Filtered sodium. Three months’ immersion. 

percent oxalic acid electrolytic etch. Bottom: Sodium plus 0.6 
percent oxygen. One month immersion. Mixed acids etch. 250. 


Figure 8—Diffusion bonding surface Type 347 stainless steel. Bond 

strength after one month sodium 700 20,000 psi. Initial com- 

pression load 50,000 psi. Notice disappearance separation line. 
Mixed acids etch. 500. 


tendency copper itself mass transfer the 
presence stainless steel precludes its use braz- 
ing material, gasket material and bearing 
material all which would attractive applications 
corrosion could controlled. 


Aluminum and Aluminum Alloys 


The mass transfer aluminum and aluminum 
base alloys stainless steel also precludes their use 
gaskets. Magnesium behaves similarly. 


Hard Facing Alloys 

these are mostly highly alloyed materials 
containing appreciable amounts chromium, their 
corrosion resistance similar that the high 
temperature structural alloys. Caution must exer- 
cised using hard facing materials containing sili- 
con and boron. Because silicon metal dissolves 
sodium, tests specific purpose alloys containing 
must made establish their The be- 
havior boron steels sodium has not been thor- 
oughly determined. 

Nitriding reduces the corrosion resistance stain- 
less steel factor ten, but ordinarily this can 
tolerated being less problem than the mechanical 
instability nitrided surfaces under thermal shock. 


Other Materials 


alloys have 
not been investigated widely, principally because 
these materials are highly alloyed for aqueous corro- 
sion resistance rather than specifically for high tem- 
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perature strength, Their resistance attack 
sodium has been investigated mostly static sys- 
tems and excellent. Molybdenum itself receiving 
somewhat greater attention because 
attractive high temperature material. 

The high temperature cobalt base alloys have good 
resistance attack sodium but their atomic 
power plant use limited because the nuclear 
disadvantages cobalt. 

the ceramic materials that have been 
gated, alumina seems the most satisfactory, 
Because the great capillary action sodium, 
ceramics are subject pore penetration and result- 
ing damage from thermal expansion 
any solution effects sodium. Carbon and graphite 
seem particularly sensitive penetration and 
tegration without appreciable solution. 

Finally, the cermets and particular the cemented 
carbides tungsten, titanium, tantalum and 
bium with nickel, cobalt, 
higher temperatures. 

Due security classification the many 
references the writer would have liked 
attempt has been made document the re- 
ported. However, the sodium corrosion work his 
associates KAPL acknowledged, 
that Epstein and Koenig and the 
groups the Argonne National Laboratory, the 
Babcock and Wilcox Company Research Center, the 
Mine Safety Appliance Company, the North 
can Aviation Company and the Oak Ridge National 
Laboratory whose many contributions have ably 
helped determine the behavior 
high temperature sodium. 

general reference attention directed the 
Liquid Metals Handbook, NAVEXOS-P-733 (second 
edition, June 1952), published jointly the \EC 
and the Office Naval Research 
from the Government Printing Office. excel- 
lent piece work and very thoroughly covers the 
held liquid metal heat transfer agents. 


DISCUSSION 


Cuestion Gervais Tompkin, St. Louis: 
Did you say that pure alumina was the only ceramic 
which withstood 1000° sodium 


Alumina base ceramics have received the most at- 
tention for service sodium. Pure aluminum oxide 
peratures 1000 However the acid 
oxide binders, such silicates are rapidly 
sodium and therefore alumina 
tions have limited use sodium. Ceramic 
are somewhat tricky test since sodium apt 
absorbed compacts less than theoretical density. 
Subsequent wet cleaning operations following 
immersion result abnormally high weight inges 
due the formation sodium hydroxide the 
compact pores. Cleaning vacuum will 
overcome this difficulty. Mr. Manly that 
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when ceramics were carefully prepared from either 
MgO, BeO, without binder and the sodium 
was distilled out afterwards, these materials were 
found unattacked. 


Question by: Edgar Winegartner, Humble Oil 

Refining Co., Baytown, Texas: 

Does chromium stabilize the carbides ferritic steels 
and reduce decarburization liquid sodium? 

The decarburization ferritic steels sodium 
the sodium purity regards oxygen 
and upon the available surface area any austenitic 
steel also exposed sodium the same 


Oxygen “getters” carbon forming carbon 
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monoxide and steels containing much per- 
cent chromium are subject decarburization 
sodium which highly contaminated with oxygen. 
Although not have sufficient data sure, 
appears that steels containing percent chromium 
are free from decarburization sodium 1000 
whose oxygen concentration 0.01 percent less. 
The austenitic stainless steels act decarburize 
adjacent ferritic steel surfaces sodium, because 
they are strong carbide formers, even the point 
carbon from another chromium bearing 
steel. Specific tests are required 
tendency 


determine this 


any ferritic-austenitic 


sodium system. 


Any discussions this article not published above will appear 
the December, 1955 issue. 


Technical Note 


Severe Pitting Stainless (18-8) Steel 
Hot Chloride 


FRANK SPELLER* 


INSTANCE severe pitting oc- 
curred recently welded and cast stainless dye- 
ing The action was highly localized 
welds exposed porous spots casings. Other- 
wise, the steel suffered damage. The rusting was 
severe after couple years that the equipment 
had thoroughly cleaned once week prevent 
discoloration the fabric with rust and after four 
years many metal parts had replaced. 

The dyeing process included cycle about half- 
hour scouring with detergents 180 followed 
rinsing fresh water before immersion the hot 
fresh water dye bath. this point there was 
reason anticipate serious corrosion. The actual 
dyeing operation ran for about minutes, and dur- 
ing the last minutes this period per cent rock- 
salt was added and the bath kept under agitation 
180 wetting reagent with small amount 
Calgon was added the dye bath, but the hot aer- 
ated salt water evidently made the bath highly 
corrosive, 

The localized attack fusion welds started stress- 
corrosion cracks and carbide precipitation, which led 
the disintegration the steel 
near the welds pores casings. 
The primary cause, however, was 
clearly due fissure and cavities 
poorly made welds 
sulted activation the steel 
fissures, formation passive-active 
cells and some differential oxygen 
potential. similar plants where 
the welds were smooth (as made 
the inert-gas process) local 


action was found welds. 
% Submi! ed for publication January 17, 1955. 
‘ant, Pittsburgh, Pa. 


prevent minimize further damage the case 
investigated, after some experimenting, percent 
the damage was eliminated adding about 500 ppm 
sodium nitrate sodium chromate the dye bath 
and scouring water before salting. More than this 
was objectionable with most the dyes, that 
complete inhibition larger additions with the salt 
was impractical. However, adding relatively 
small amount inhibitor the fresh water dye bath 
during the first part the dyeing cycle and the 
preceding scouring operation, protective surface 
film was evidently built which resisted the chlo- 
ride addition the final dyeing period. course, 
thorough washing the equipment after each batch 
very important, but there was some question 
whether all the old salt water could removed scour- 
ing with fresh water for reasonable time, especially 
after the weld metal was damaged. 

would seem that the persistent protective effect 
inhibitors after removal from the inhibitor solu- 
tion could utilized more often cyclic operations 
this kind. The oil-tanker corrosion problem an- 
other possible case point. 


ved 


Figure 1—The microphotographs sections through the welds show fissures welds 18-8 
tubing, especially the top section. There was corrosion further from the welds. 
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ITH PIECE iron and nitric acid can 
observe various phenomena, which for more 
than 100 years have spurred experimenters into activ- 
ity and which are means easy reproduce, 
much less analyze. iron immersed 
acid medium concentration (density about 1.2), 
dissolves vigorously with evolution gas. If, how- 
ever, high concentration (density about 1.4) cho- 
sen, reaction does occur instantaneously sure, 
but not always distinguishable evolution 
gas and, under certain circumstances, even stops 
after fraction second, leading the iron 
condition which longer attacked and which 
designated “passive condition” according Ch. 
what concentration nitric acid 
this occurs, depends great deal the type iron, 
without anyone far being able specify the de- 
termining factors. The test temperature, the degree 
agitation the iron the acid and shall see 
more detail, the content nitrous acid all play part. 
the iron has become passive, the nitric acid can 
strongly diluted far below the concentrations 
which the iron usually dissolves vigorously, with- 
out now being perceptibly attacked. The passive 
condition thus obtained labile, however, and can 
destroyed scratches the metallic surface, 
through brief contact—perhaps with ordinary iron. 
The restored activity can spread out very quickly 
over the entire piece iron with great rapidity, 
the other hand, active iron, which dissolves nitric 
acid can, under certain circumstances, passivated 
contact with passive iron wire with platinum, 
although this phenomenon rarely observed. With 
medium acid concentrations, can observed oc- 
casionally that iron activated brief contact 
becomes repassivated itself the acid but that 
second activation freshly repassivated iron fails. 
Under similar conditions, oscillation between the 
active and the passive condition observed some- 
times, which activity and passivity places the 
surface the wire disappear. several wires are 
put into such nitric acid solutions, they are mutually 
influenced synchronization the rhythms noticed, 
especially the wires are metallically connected with 
one another. The reciprocal influence the iron 
pieces depends the geometry their arrangement. 
The full such observations, which 
often contradict one another their details. order 
brought into the sphere this phenomenon, 
necessary select the simplest possible experi- 
mental conditions and test their reproducibility 
very critically. have been with these pass- 
ivity phenomena for more than ten years with 


« Translated from. Zeitschrift fur Metallkunde, 44, No. 3, 77-81 (1953) 


March. 
* Max Planck Institute for Physical Chemistry, Gottingen, Germany 
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KARL FRIEDRICH BONHOEFFER* 


Abstract 


Descriptions are given the various phenomena 
associated with the passivation and reactivation 
iron concentrated nitric acid. Covered are 
and true passivation potential, apparent 
passivation current density, passivity producing an: 
passivity maintaining current density. Information 
given also equivalent current density red 

system, the role nitrous acid passivation 

concentrated nitric acid, the corrosion 

iron, refractoriness toward activation, rhythms 

activity waves. 


coworkers, first the University Institute 
zig, later Berlin-Dahlem and now 
and would like report you today 
about the state our knowledge. Just recent 
substantial clarification has resulted from the orks 

Franck has studied the iron-sulfuric acid 
system very exhaustively. This essentially 
than the iron-nitric acid system. has been 
since Ch. Schonbein, that iron can passivated 
not only chemical way, but also anodic 
ment. Various electrolytic solutions can employed 
herein and Franck has studied the behavior 
sulfuric acid particular but also sulfuric acid 
other concentrations, phosphoric acid and 
perchloric acid well. One question, which funda- 
mental for the comprehension the 
nomenon passivity that whether there 
characteristic potential which separates the sphere 
existence active from that passive iron. The 
existence such threshold potential has been dis- 
puted frequently. the year 1911 Flade® demon- 
strated that there is, any case, characteristic 
activation potential for the passive-active transition, 
which betrays itself disconnecting passivating 
0.56 and depends the hydrogen ion concentra- 
tion according the following equation 
not generally observed passivation and 
probably the reason why the importance due was 
not recognized the work Flade. 

was shown Franck that, whether 
not the threshold potential observed 
passivation depends the electrical hookup. \Vith 
the customary arrangement, both 
and voltage are changed the passivation. 
relationships can expected only when either the 
current strength the voltage kept Ex- 
periments with practically constant current 
are easy carry out. The experimental are 
seen (Figure 1), that there definite den- 
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Zeit Sek. 
Figure oscillogram passivation with constant current 


density. 


abscissa time seconds 


Figure oscillogram activation disconnecting the 
current. 
apparent minimum passivation potential, depending stir- 
ring with coordinate apparent minimum passivation current 
density (about 300 mA/cm’) 
true threshold potential (IN 560 with co- 
ordinate true passivation current density (about 
7 


Potential 


2.0 


Figure 3—Current density-potential-curves for active and passive iron 
(0.1% C). Electrolyte: 
Voltage vs. standard hydrogen electrode Volts 
ordinate log the current density 
abhangig von Ruhrung depending agitation 
Gleichgewichtspotential equilibrium potential 


sity about 300 and coordinate polariza- 
tion potential about —O.15 below which 
passivation occurs. However, this current density 
and this potential are very much dependent the 
velocity stirring the electrolyte and therefore 
not characteristic for the process. These quantities 
should designated apparent minimum passiva- 
tion current density apparent minimum passiva- 
potential the experiment concerned. 

this current density and this potential are ex- 
ceeded, passivation occurs, which manifests itself 
certain time necessary for the passiva- 
which time smaller inverse proportion 
the current strength employed. The 
tential does not become evident the oscillogram 
but, the finding Flade, appears 
the after disconnecting the current (Figure 
2). The oscillogram under consideration can in- 


THE PASSIVITY IRON 


terpreted according the familiar 
switching the current, the potential first jumps 
the value which assigned the current- 
voltage-curve the anodic iron dissolution. Therein 
exists the tendency toward the formation protec- 
tive layer which is, however, immediately dissolved 
again the acid. Only above the apparent minimum 
passivation current density, the rate formation 
the protective layer overbalances the rate dissolu- 
tion and the iron surface begins become covered 
with porous nonconducting layer, whereby the cur- 
rent density the pores increases continuously with 
outside current strength held constant until finally 
passivation occurs and evolution oxygen takes 
place instead the dissolution iron. The depend- 
ence the apparent minimum passivation current 
density the stirring rests therefore the accelera- 
tion the dissolution the protective layer the 
agitated liquid. The porous protective layer still 
present even the beginning the passive condi- 
tion. Its disappearance becomes evident through the 
drop the potential the freshly passivated con- 
dition. 


The phenomena are entirely different one works 
with constant voltage and plots the variation cur- 
rent strength Such work with 
constant voltage requires special experimental pre- 
cautions since variation some millivolts can bring 
about current strength changes the order 
and ordinary potentiometer arrangement cannot 
prevent the variation current strength from react- 
ing the potential. Franck has therefore 
worked part with tube controlled potentiostat. 
the voltage increased gradually with potentio- 
stat, substantial difference behavior shown 
the appearance the apparent minimum passi- 
vation potential. However, this potential ex- 
ceeded, passivation does not occur all. 
porous protective layer formed again, but the cur- 
rent strength the pores now longer increases. 
Rather, the total current strength drops due the 
resistance the protective layer and finally, the 
stationary condition, current strength about 200 
mA/cm* appears, which corresponds exactly the 
rate dissolution the protective layer and causes 
considerable going-into-solution iron. Since the 
rate dissolution depends the intensity the 
stirring, the stationary current density also depends 
it. Only when the potential increased into the 
vicinity the activation potential observed 
Flade, does passivation take place. sure if, 
first, the passivation not yet stable, the ex- 
ecutes current strength oscillations much more with 
constant potential, Only reaching the Flade po- 
tential stable passivation observed. 


The relationships can illustrated best the 
current-voltage-diagram (Figure 3). The voltage 
compared the standard hydrogen electrode plot- 
ted abscissa, the appropriate logarithm the cur- 
rent density, ordinate. The logarithm chosen 
merely that current densities various magni- 
tudes can represented the same figure. work- 
ing with constant current densities, the working point 
runs the horizontal direction from the active 
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the passive curve, which case oxygen generated 
the passive condition. working with constant 
voltage the working point runs the vertical direc- 
tion and becomes constant below the threshold po- 
tential about 200 mA/cm.? Above the threshold 
potential the current density drops 
therefore more than four the tenth power. But 
now the current also effects the going-into-solution 
iron, that the rate solution this new protec- 
tive layer also exactly balanced again this 
anodic current. This new protective layer, contrast 
the first protective layer, which porous and 
whose chemical nature not known, compact, 
very thin surface oxide, which electrically conduc- 
tive. characteristic for the passive condition. 
well perhaps call attention the fact that here 
the passive condition oxygen not evolved, but 
iron goes into solution, even only very slowly. The 
potential which oxygen generated lies sub- 
stantially higher than the threshold potential, The 
current density represents the current 
density which necessary maintain the passivity. 
indeed distinguished from and dif- 
ferent order magnitude from the current density 
which necessary produce passivity. This cor- 
responds the ordinate the active curve the 
threshold potential. about The vertical 
lines Figure represent the threshold potential 
depending the hydrogen ion concentration. 
The difference mentioned above between the passiva- 
tion potential and the activation potential depends 
the fact that the pores the porous 
layer the hydrogen ion concentration drops with 
anodic flow current. Therefore raising the 
potential the pore ends the surface the 
metal, the passivity occurs somewhat earlier than 
the potential which stable after dissolving 
away the protective layer. The result this 
that this transition range between active and pas- 
sive condition constant potential, oscillations occur 
between the active and the passive condition relative 
the current strength. Considered closely, the acti- 
vation potential and not the passivation potential ly- 
ing close therefore represents the true thres- 
hold potential for the hydrogen ion concentration 
under consideration, because the activation the 
passive iron, the hydrogen ion concentration the 
surface equal that the solution. 


The threshold potential lies substantially higher 
than the equilibrium potential any known iron 
oxide. The difference amounts about 0.6 The 
surface oxide the passive protective layer there- 
fore can none the usual oxides the state 
equilibrium with iron. Rather special oxide rich 
oxygen must assumed the surface. This con- 
ceivable from the first anodic polarization and can, 
for example, take place through the fact that the 
equilibrium concentration the iron dissolved 
the oxide the outside the protective layer 
lowered due the oxidation process. 

Now interesting question how passivity pro- 
duced electrical way can maintained 
chemical way. For this need oxidizing agent 
whose redox potential lies higher than the threshold 
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Figure 4—For the adjustment potential passive iron 
the presence Redox system. 


ordinate current density 
passive iron without Redox system 
-0--0--0- passive iron with Redox system 
Redox system alone 

passive iron 

(analytically determined) 


potential. This course only necessary, 
means all encompassing stipulation. is, 
the effect oxidizing agent not 
only its redox potential but also the 
tion current density its working potential, 
designate equivalent current density. inain- 
tain the passivity necessary that the 
current density exceeds Such 
agent for example equivalent mixture 
and Ce** salts. Characteristic ratios according the 
experiments Weil* are represented Figure 
The solid line curve represents the current-voltage- 
curve passive iron this redox system. The point 
which the curve cuts the axis abscissas the 
steady potential the system. the passive iron 
acted ideal unattackable electrode, therefore 
somewhat like platinum, the steady potential would 
lie considerably higher values, that is, the point 
where one the two broken line curves—the partial 
voltage curve the redox system passive iron— 
cuts the axis abscissas. This broken line curve 
represents the analytically determined reduction 
the Ce** salt depending potential, From and 
the measured iron corrosion, from the second 
line curve, one obtains superimposing exacily the 
measured current-voltage curve. 

order passivate iron chemical way, 
equivalent current density entirely 
order magnitude necessary, that is—as already 
mentioned—about A/cm?. The system 
can not produce such high equivalent current 
density and therefore unsuited for the 
order understand how concentrated nitric acid 
can passivate iron, expedient picture elec- 
tromotive behavior nitric acid 
inum shows definite potential nitric 
when the content nitrous acid The 
redox system nitric acid/nitrous acid, however. 
very characteristic property. One component the 
system, that the nitrous acid, 
lyzes the rate adjusting the redox 
the higher the concentration the nitrous the 
smaller the polarizability the electrode the 
greater the equivalent current density ciated 
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Figure for the activation passive iron concentrated 
nitric acid cathodic current. 


10-200 Sek. 

Figure —Course potential cathodic activation iron wire 
concentrated nitric acid continuous current. 


Figure the current strength and potential changes 
the variation intermittent switching with the activity and 
refractoriness changes the rhythmic activation passive iron. 


Refraktoritat refractoriness 
activity 
Stromstarke current strength 
Spannung voltage 
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Figure 8—Diphasic action potential the Ostwald-Lillie nerve model. 
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9—Migration active zone passive iron wire con- 
centrated nitric acid. 


Reduction nitric acid 
freshly passive 


Reduction oxide 
old passive 


Course potential 


certain potential. this way the fact ex- 
electrochemically that nitric acid becomes 
oxidizing agent addition nitrous acid, 


although its redox potential drops. 


understand the behavior passive iron 


THE PASSIVITY IRON 


ut 


Wire concentrated nitric acid cathodic polariza- 
tion. Figure represents the oscillogram the 
changes potential occurring therein. switching 
the current the potential therein drops down 
steeply from about (Part the curve). the 
current strength not large enough reach the 
threshold potential, which lies the region the 
potential becomes constant above after about 1/10 
second and activation takes place (dotted curve). 
However, the threshold potential reached, the 
Activation occurs therein, becomes complete 
the point and remains complete impos- 
sible here develop detail the interpretation 
the course the potential. Vetter and believe 
that have succeeded also can made 
clear thereby that the oxidizing power the nitric 
acid increases much during the period activity 
through the evolution nitrous acid, that finally the 
equivalent current density A/cm? necessary for 
the passivation attained and repassivation sets in, 
although the cathodic current, which originally had 
brought about the activation, flows continually. 
After repassivation has taken place, quantity 
nitrous acid naturally accumulated the surface 
the metal This all the more the case, 
when the iron contains carbon and after the activa- 
tion, carbides are left behind, which are now slowly 
decomposed the nitric acid with formation 
nitrous This nitrous acid produced after the re- 
passivation the reason for the fact that freshly 
passivated iron acts refractory way toward new 
cathodic activation experiments. mentioned this 
phenomenon, which has been known for long 
the outset. therefore depends the fact that 
the freshly passivated iron nitric acid reduced and 
not the passive oxide. 


continuous cathodic current applied, can 
happen certain types iron, that the refractori- 
ness gradually disappears again, much that 
renewed activation occurs and rhythmic activations 
are observed, expressed Figure This rhythm 
also can considered from general point view 
and the periodic chemical reactions can treated 
formally manner similar the periodic electrical 
phenomena, perhaps luminous arc electron 
tube lability dropping charac- 
teristic the current-voltage-curve necessary for 
the occurrence such oscillations. This lability 
furnished the phenomena the threshold poten- 
tial. The existence such lability only makes 
possible that spite all the irreversible reactions, 
which are connected with chemical reaction and 
which would cause damping the oscillations, the 
are always excited again and can maintain 
constant amplitude. However, the fact that waves 
occur general, whether damped undamped, 
moreover phenomenon essentially like the refrac- 
toriness chemical system, also clear from 
the train thought brought forward the present 
special case. The alternation between pas- 
sivity and activity corresponds the spasmodic 
variation the current flow unsteady variation 
the intermittent switching, the fall and rise the 
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refractoriness (Figure corresponds the rise and 
fall the voltage. 

Propagation phenomena also were mentioned 
the introduction, can observed occasionally, for 
example, that active zones several centimeters 
width travel along passive iron wires nitric 
acid rates several centimeters several meters 
per second, Figure shows oscillogram which 
obtained, migration the activity zone, the 
potential reduced two different places the 
wire, which are passed one after another. Such mi- 
gration constant rate possible only unstable 
systems. comes about through local currents, 
which flow from the active the passive zone. The 
unbalanced migration assumes different chemical 
behavior freshly passive and old passive iron, 
Figure illustrates, Only the old passive iron will 
activated. The repassivation the active iron 
takes place without substantial assistance from the 
local current simply through the high concentration 
the nitrous acid and the nitric acid. 

The propagation the activity passive iron 
wires finds analogy the propagation flames 
explosive mixture. Here too unstable system 
involved. The difference consists only the fact 
that with passivity the propagation takes place due 
electrical current, whereas the propagation 
reactive particles. The refractoriness corresponds 
certain respects the fact that the burnt gas cannot 
made explode again. 

still another analogy interesting. The phe- 
nomenon observed the passive iron can, for the 
most part, found again the phenomenon the 
excitability living cells which nerve and muscle 
fibres are especially characteristic. was Ost- 
who first called attention this analogy and 
didn’t want conclude the report, without least 
mentioning this fact, because this analogy has been 
the reason for dealing with these problems. 


Summary 
The state our present knowledge passivation 
and activation phenomena iron acid solution 
reported. 

Anodic treatment sulfuric acid with different, 
temporarily constant current densities produces 
apparent minimum passivation current densities 
and passivation potentials, which depend the 
experimental conditions, e.g., agitation. 

The true passivation current density and the true 
passivation potential are determined with close 
approximation working with temporarily con- 
stant anode potential, Franck has carried out 

this determination with constructed 
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Any discussions this article not published above will appear 
the December, 1955 issue. 


potentiostat. The passivation potential lies close 
the long known activation potential discovered 


Flade. 

The minimum passivity maintaining current den- 
sity, which amounts should dis- 
tinguished from the true passivity producing cur- 
rent density, which amounts about 
The former the same time the 
equivalent current density for the corrosion pas- 
sive iron this 

With each redox agent associated equivalent 
current density, which determines whether the 
redox agent has passivity producing least 
passivity maintaining action. 

Concentrated nitric acid produces passivity only 
the presence sufficient concentration 
nitrous acid, which increases the cur- 
rent density lowering the polarizability. The 
nitrous acid formed the dissolution the 
initial active iron the nitric acid. 

factor for the different behavior fresh old 
passive iron toward activation experiments. 

The oscillations and activity propagating 
ena are characteristic for the lability the 
condition under certain conditions. 
logical analogies are referred to. 
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Introduction 


plain, lacquered and wrapped 
steel atmospheres high humidity which 
the metal surface become covered with 
thin water. Growth occurred uncoated 
surfaces from inclusions and from water drop- 
lets salt and lacquered metal surfaces 
from under scratches flaws the lacquer.* 
The were long dark thread-like objects 
the which lighter colored viscous fluid, pre- 
ferrous hydroxide was observed. Each 


grew along the metal surface and formed 
groove it. Van Loo* and co-workers con- 
sider following factors essential developing 
corrosion: Metal must have coating, 


must capable undergoing corrosion and 
Meial must first unstable state and 
then stable state. 


Opinions differ the exact growth mechanism 
these but believed that the corro- 
sion process that series oxygen concentra- 
tion cells, oxygen ionization being the major cathodic 
The present authors consider that the 
following secondary features assist the formation 
pustule: 


The new anodic area forms under layer pri- 
mary corrosion product extruded from the end 
the last section the pustule, under which 
area metal still functioning anode, 


The cathodic area the moist oxide-covered metal 
surface around the head the pustule. 


Oxygen from the air oxidizes surface ferrous hy- 
droxide the air-pustule interface and eventually 
protective ferric oxide film formed which pre- 
vents completion the anode-cathode circuit 
through the aqueous medium. 


While process taking place, fluid primary 
corrosion product being formed 
from the end the pustule, forming covering 
for the setting new anodic area. 


not clear why the corrosion product should 
take cylindrical form, but probable 
that once started, will continue grow this 
provided the surface covered thin 


layer water containing limited supplies oxygen. 

for publication June 1954. 

1) Office r-'n-charge of the Corrosion Section, Materials Division, Aero- 
Nautical Research Laboratories, Department of Supply, Australia 

bar gfe icer-in-charge of the Corrosion Section. He worked with 


mpson 18 months before his death. 


Filiform Corrosion Products 


Abstract 


new type filiform corrosion pustule has been 
observed steel test specimens immersed com- 
mercial refrigerating brine containing chromate 
corrosion inhibitor. These filaments were secondary 
corrosion products growing from 
spherical pustules the metal surface. The mecha- 
nism the growth the filaments discussed. 


Thus, the major points about the filiform growths 
already described are: 


The initial corrosion product mobile gelatinous 
fluid, which can changed into hard secondary 
corrosion product. 


The pustule indirectly the cause further corro- 
sion grows. 


The pustule grows series oxygen concen- 
tration cells set layer surface moisture. 


The present work describes new type filiform 
corrosion pustule which can grow away from the 
metal surface into the solution. This differs from 
those previously described which the growth re- 
mained contact with the metal surface along its 
entire length and which caused progressive corrosion 
the underlying metal. The former growths were 
observed iron immersed commercial refrigerat- 
ing solutions containing dichromate inhibitor. 


Experimental Results 
2.1 Corrosion Testing Procedure 

Short lengths stainless steel tubing (0.75-inch 
diameter) and similar lengths mild steel tubing 
(1.25-inch diameter) screwed into the ends brass 
cylinders were placed separately beakers and com- 
pletely covered with brine solution. The brine con- 
sisted strong solution calcium and magnesium 
chlorides, 6.4, containing 2.5 percent potas- 
sium dichromate. The specimens were examined pe- 
riodically using binocular microscope. 


2.2 Formation Thread-Like Corrosion Pustules 

When the specimens were examined six weeks 
after immersion the brine, the growths shown 
Figures and were observed. Figure shows the 
upper end mild steel tube screwed into brass 
ring; the cut end the steel tube green-colored 
pustules had appeared and from these dark thread- 
like formation had grown outwards into the liquid. 
The single growth shown Figure had ascended 
reach the overhanging section the brass ring 
and had moved along it. Contact between thread and 
brass ring was maintained until ultimately the thread 
curved upwards and ended spherical corrosion 
deposit, lighter and more gelatinous nature than 
the preceeding thread. Figure shows growths 
stainless steel tube during the same period. 
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The thread-like pustules shown 

different types. Those Figure 
are similar appearance those 
described previous work that 
they grow along the metal surface 
and not continue grow from 
corrosion product produced 
large central pustule. The growth 
mary pustule formed the metal 
surface. 

hemispherical pustules formed 
about the area shown Figure 
after further four weeks’ immer- 
shown growing from one 


Figure 1—Newly observed type filiform pustule growing away from primary hemispherical centers into the solution. Figure 


which the circular end 
men had been resting; 
growth had formed from the 
sion product produced the end 
the beaker. 


2.3 Oxidizing Potentials the 
Solution 


Electrode potentials registered ona 
platinum microelectrode,’ 
saturated calomel electrode, were 
meter used potentiometer and 
showed that the oxidizing potential 
the hydrogen scale) 
the potential became only few 
millivolts more negative de- 
aerating the solution. From this 


Figure 2—Filiform pustules, similar form those previously described, but growing bulk follows that reduction dichromate 
solutions. Approx. X30. was the probably major cathodic 


process and not differential aeration. 
also indicates that, solutions 
containing insufficient dichromate 
cause complete passivation 
the metal surfaces, corrosion due 
reduction dichromate the 
cathodic surfaces will un- 
til the dichromate all reduced. 
Under these conditions the anodic 
areas would expected con- 
centrated regions the 
dichromate cannot readily 
i.e., cracks and recessed 


Discussion 

The filiform pustules 
these experiments are 
areas which the 
could not readily diffuse, 
cracks pits the metal 


Figure 3—Newly observed type pustule growing into the brine solution. The same area 
Figure some weeks later. Approx. X30. 
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The corrosion product, consisting 
largely ferrous hydroxide, grows 
until contact with the dichromate 
results the oxidation the sur- 
face cations the ferric state and 
the reduction the dichromate 
chromic ions.® 

this stage two types fili- 
form pustule may grow. Starting 
from central corroded area, pus- 
tules, similar form those de- 
scribed previous articles, may 
grow along the surface the 

the other hand, hemispherical 
corrosion product may 
up; the oxide film formed 
com: impermeable the diffusion 
ions, that the gela- 
mound underneath the pro- 


tecti film continues form un- Figure 4—The same type pustule Figures and growing the bottom breaker 


this mound grows the 
forces some the gela- 
material out into the solution through rupture 
the skin and the cylindrical walls the extruded 
material are oxidized form tough impermeable skin. 
The continuous pressure from the mound gelatinous 
material, forces out more the fluid corrosion prod- 
uct thus causing the cycle repeated. The last 
section the slowly moving fluid form skin 
would the top the small sphere the end 
the filiform growth (Figure which therefore 
most likely break and allow the gelatinous prod- 
uct ejected. 


Conclusion 


new type filiform corrosion pustule has been 
observed which differs from those described prev- 
iously two important respects, Firstly the filiform 
growth starts from central corrosion pustule and 
can grow continuously from corrosion product ex- 
truded through the the second place, 
growth can occur away from the metal surface into 
the surrounding solution. 
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Editor’s Note 


The following additional references are pertinent this 
study: 


Filimentary Growths Metal 
Compton, Mendizza and Arnold. Corrosion, No. 10, 327- 
334 (1951) Oct. 


Mechanism Filiform Corrosion Slabaugh and Grother. 
Ind. Chem., 48, No. 1014 (1954) May. 


Any discussions this article not published above 
will appear the December, 1955 issue. 
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Technical Note 


HIS NOTE intended draw the attention 
corrosion investigators the necessity for exer- 
cising care mounting photographs for publication. 
Technical papers frequently are illustrated with 
photographs showing pitting blistering forms 
corrosion. Due incorrect mounting and the attend- 
ant effect known “inverted relief,” the illustrations 
quite often show effect opposite that intended. 
example, three photographs may seen 
article entitled, and Related Problems 
Sea-Water Cooling and Pipe Systems 
Ships,” published The Journal the Institute 
Metals, 77, Part 309-330 (1950) and reprinted 
Corrosion, No. 12, 417-429 (1952). 

Figure copy the original photograph 
shown page 424 the latter journal and, accord- 
ing the caption, (a) meant illustrate deep 
pit formed result jet test. The writer be- 
lieves that first sight least, majority will see 
Inclusion this photograph the article 
hardly justified the impression conveyed can 

Two further examples “inverted taken 
from the same article and the result correct mount- 
ing, are shown Figures Figures and are 
examples this phenomenon encountered recently 
the own work. Figure which shows 
small dark nodules copper deposited alumi- 
num alloy, the correct reproduction, while Figure 
gives the incorrect impression pitting. 

The observation “inverted relief” appears 
associated with some psychological factor and not 


% Submitted for publication March 21, 1955. 
* Corrosion Chemist, Defence Standards Laboratories, Maribyrnong, 
Vic., Australia, 


Figure 1—Figure article printed originally. See (a): False 
impression blister seen. 
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Note 
Photographic 


NEIL DEMPSTER* 


Abstract 


The author points errors the orientation 
photographs illustrating pitting blistering form 
corrosion which result incorrect relief 
tion the reader. That is, pits appear bliste: 
and vice versa. suggests the reason for this mi: 
conception incorrect orientation the 
with respect the location the shadow. 
recommended further that the general policy 
adopted photographing specimens illustrating pi: 
ting and blistering phenomena that the shado 
falls toward the bottom the paper. 


common all individuals. viewing photogr 
the above nature, most readers imagine 
tarily that the light coming from the top the 
page and this fixed concept the basis 
relief observation. The exceptional individuals who 
not observe inverted relief appear determine 
perception solely concentration particular 
areas, e.g., high lighted shadow areas. 

Because the author article may one the 
“exceptional his ideas the mounting 
photographs still may give false impresion the 
majority readers. “Inverted can 
and the correct perception conveyed the majority, 
ensuring that the photograph mounted such 
way that the original source illumination 
located some point beyond the top the page. 
For example, pits will have their dark shadowed 
areas toward the top the photograph 
when properly positioned. one knows the type 
failure question, i.e., pitting blistering, the loca- 
tion the original illumination source 
determined and correct mounting position can 
established application the above principle. 


Figure 2—Figure rotated 180 degrees giving correct perception pit. 
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Figure 6—Figure rotated degrees, showing correct 
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“INVERTED RELIEF” ILLUSTRATIONS 


inted originally. Depicting the results 
deposit blisters. 


ting 


deposit the inside surface the pipe. 
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Figure article printed originally. Show 
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Figure rotated 180 degrees showing false impression pits. 


Figure 


Shows small dark nodules copper deposited aluminum 


Figure 
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Cast High Temperature 


RICHARD GREENE and FREDERICK SEFING 


Introduction 
CAST IRONS are generally not thought 
“heat resisting alloys,’ they are used 
such stoker grate bars, annealing 
boxes. furnace doors and frames, domestic stoves and 
glass molds, engine exhaust parts, ingot 
mold. and others. most these applications the 


temperatures seldom exceed 1200 and 
they for short time only, few special- 
however, the service conditions 


1500 Only low order load carrying 
generally required for cast irons ele- 
Rather, the principal demands for 
these -ervices are that the castings cheap and have 


high degree heat resistance. Two promi- 
nent for the failure cast iron parts high 


are excessive growth and deterioration 
Laboratory tests have been conducted 
often evaluate the resistance growth and re- 
cently attention has been focused oxidation 
grades cast iron under conditions that 
attempt simulate service environments, While 
true that the test results may not directly appli- 
cable service life expectancy, they often provide 
useful comparative data for indicating which irons 
will the most likely give adequate service. 


Growth Cast Iron 

Growth cast iron the permanent increase 
volume that occurs when the material subjected 
elevated temperature. The degree growth 
suffered iron casting will depend upon the 
composition and metallurgical structure the iron, 
the time and temperature exposure, the nature 
the exposure conditions, whether constant 
ture cyclic and the service atmosphere. Growth 
cast appears caused principally three 
factors and these include: 


Increases volume due decomposition 
iron carbide form iron and carbon. 

Local cracks promoted the rapid expan- 
sions and contractions resulting from graphite 
precipitation and solution and from allotrophic 
transformations. 

Volume increases attending oxidation metal 
produce bulky oxides. 


With regard the decomposition cementite 
growth, calculations have been 
showing the increase volume resulting from iron 
carbide into temper graphite. Ferrite and 
carbide have specific gravity values about 7.9 
and respectively and the specific gravity 
2.3. Accordingly, the precipitation 


pay. 


cat) presented at the Tenth Annual Conference, National Asso- 


Corrosion Engineers, Kansas City, Mo., March 15-19, 1954. 


Abstract 

Cast irons grate bars and furnace doors tradi- 
tionally have been compared principally 
comparative growth properties. Recently, at- 
tempt accumulate experimental data which might 
more useful predicting the serviceability cast 
irons elevated temperatures, tests have been con- 
ducted measuring the oxidation resistance some 
these materials. These tests are described 
article, with results plain and low alloyed cast 
irons and highly alloyed austenitic cast irons sev- 
eral environments. Some description how cast iron 
deteriorates with growth also included. The various 
typical applications simple cast irons, low alloyed 
cast irons, austenitic cast irons and the ductile varie- 
ties austenitic cast irons are described here with 
the engineering reasons for their economical use 
high temperature service. 


RICHARD GREENE—Since January 1954 
member The International Nickel Co. 
field section personnel, became associated 
with Inco 1945 the staff the research 
laboratory specializing research and de- 
velopment cast ferrous materials. 


1942 graduate Rensselaer Poly- 
technic Institute with metallurgical 
engineering. has been employed pro- 
duction control metallurgist Wyman-Gordon 
Co. working with steel, aluminum and magne- 
sium wrought alloys. 


FREDERICK SEFING—He has been with 
The International Nickel Co., Inc. since 1937 
since when has been working the devel- 
opment alloyed cast irons, including ma- 
terials with resistance heat, corrosion and 
wear. graduate Lehigh University 
metallurgical engineering, has from 
Pennsylvania State University. After teaching 
metallurgy for years Penn State and 
Michigan State College and doing metallurgi- 
cal consulting work Michigan for years, 
joined Inco. 


percent graphite causes volume increase about 
percent. 

The second cause listed for growth cast iron— 
Upon rapid heating sample ferritic cast iron 
temperature exceeding the critical, the surface lay- 
ers the sample tend undergo linear contraction 
that may much .63 percent the alpha iron 
transforms gamma iron. The contraction op- 
posed the untransformed layers metal immedi- 
ately beneath the surface, because lag temper- 
ature and severe surface strains develop which result 
crack formations and consequent permanent ex- 
pansion the metal. Volume contractions caused 
graphite solution the surface layers gamma iron 
also work the same direction the dimensional 
changes produced the allotrophic transformations 
and thus the tendency for crack formation aug- 
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mented. The aforementioned volumetric changes 
associated with phase change, per se, account for the 
much greater growth encountered exposures in- 
volving cyclic heating and cooling through the trans- 
formation temperature range versus exposures 
constant temperature. Also the tendency for crack 
formation attending the phase changes explains why 
the growth ferritic cast irons much more 
excessive temperatures above the critical than 
temperatures below the critical. 

The development local cracks resulting from 
phase changes was cited explain some 
his growth test observations. Under identical ex- 
posure conditions vacuum, ferritic ingot mold 
iron exhibited volume increases 21-39 percent, 
whereas austenitic iron, Ni-Resist,* developed 
growth only 1.6 percent. The austenitic iron, 
course, was not susceptible the phase transforma- 
tion suffered the ferritic iron and crack formation 
tendency was consequently appreciably less. 

The role oxidation causing growth cast iron 
also familiar fact. 1909 Rugan and 
conducted tests and demonstrated that major factor 
promoting growth their irons was the oxidation 
the silicon dissolved the iron with the subsequent 
formation bulky silica. close relationship was 
shown between the silicon contents percent 
and the total growth sustained and this effect has 
since been noted other experimentations. 


Laboratory Growth Tests 


the Inco Laboratory, tests the past have been 
run determine the degree growth number 
different cast iron compositions. The test results 
have reflected the combined influence the three 
significant factors presented the previous section. 
The test specimens were 1.000-inch diameter 
3.000-inch long and they were exposed usually for 
about 100 cycles temperature conditions that con- 
air cool about 200-300 and reheat 1600 
Length measurements were 
and make the necessary determinations without 
the error that would introduced excessive scal- 
ing, Inconel* were arc welded the 
center each end the test specimens and the “but- 
tons” were machined. Results some growth tests 
that have been run the Inco Laboratory appear 
the American Foundryman’s Society Cast Metals 
Handbook, Third Edition, page 444, and these 
data are shown Figure this paper. 

Unfortunately, laboratory growth tests have not 
always given altogether satisfactory results—the test 
values too frequently are not accord with service 
performances. Thus, growth test results for unalloyed 
low alloyed steels always were comparatively low, 
giving false indications their serviceability, be- 
cause these materials were free the graphite for- 
mations which produced substantial percentage 
the volumetric enlargements cast iron. Actually, 
service the performance lives both steel and 
iron castings may limited not much the 
rates growth, but rather the oxidation rates 


* Trade Mark, Inco, 
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and thus this type deterioration deserves consider- 
ation. Also, growth test results became meaningless 
many cases where the scaling process involved 
two more stages. For instance, although growth 
tests reflect dimensional changes resulting from, say, 
the formation silicon oxide the scale, when this 
compound reacts further form iron silicate, the 
additional dimension change practical sig- 
nificance, because the serviceability the metal 
likely destroyed already coincident with forma- 
tion the first oxidation product. Thus, for these 
reasons the more recent attempts accumulate ex- 
perimental data the serviceability cast irons 
elevated temperatures have been directed 
oxidation resistance measurements rather than 
growth measurements alone. 


Oxidation Cast Iron 


When flake graphite iron exposed high 
temperature oxidizing atmosphere, oxi: 
the graphite and the metal surface 
the flake occurs and proceeds inward, The room 
temperature expansion coefficient the tallic 
matrix about 6.2 in./in./°F., this 
increasing with increasing temperature, the 
coefficient for graphite only 1.1 
This disparity expansion behavior results the 
formation minute crevices between flake and metal 
when the iron heated the exposure temperature. 
These openings permit the intrusion the atmos- 
pheric gases along the metal-graphite thus 
subjecting both oxidation. Where the graphite 
flakes the iron are not interconnected directly, the 
oxygen may reach the neighboring metal-graphite 
interface diffusing the short distance through the 
metal. Eventually this fashion traveling along- 
side the graphite flakes and diffusion the oxidiz- 
ing gases tend decompose the 
matrix. 

When the exposure temperature above the criti- 
cal, scaling the metal usually accompanied 
oxidation the individual graphite flakes also. Con- 
tinued graphite solution takes place the gamma 
iron existing the exposure temperature and finally 
all the graphite particular flake disappears 
leaving void which generally becomes filled with 
metallic oxides. 

While the foregoing describes the progress 
complete graphite loss encountered oxidized cast 
irons, has been noted some cases that only 
tial loss graphite was suffered the original 
flakes. these latter instances, believed that 
some graphite remained because the metallic oxides 
which formed around the graphite 
mately into envelope around the flake this 
served effective protective coating easy 
migration the carbon from the flake the metallic 
matrix. Thus time longer than normal would 
required for the complete graphite solution such 
area high oxygen concentration. 


Oxidation Tests 
approach the subject heat resistance cast 
irons, oxidation tests were undertaken. tests 


LENGTH INCREASE IN THOUSANDTHS OF AN INCH PER INCH 
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LENGTH INCREASE IN THOUSANDTHS OF AN INCH PER INCH 


5 
0 
NUM.=R OF CYCLES 10 15 
TIME A’ “EMPERATURE 15 HRS. 30 HRS. 45 HRS. 60 HRS. 
Figure data various cast irons the following com- 
positions cycle heated 1600 

| 0.76 1.85 | 0.90 Gee 

Ni-Resist 
(Hi-Ni-Cé i 2.82 | 1.95 1.26 15.12 2.37 | 6.54 
1Plain irons not treated in ladle. All others produced by Ni-Tensyl 
Process. 


CAST IRONS HIGH TEMPERATURE SERVICE 


were run 
several 


comparing the oxide penetration rates 
irons which were exposed simultaneously. 


Specimens about inches long wide 


inch thick 
permit 


were placed Inconel rack designed 
expansion the specimens during ex- 


posure, photograph partially assembled rack 
shown Figure Thickness measurements with 
micrometer were made the midpoint each speci- 
men prior assembly. 


The entire rack specimens then was exposed 


under the 


industrial conditions temperature and 


atmosphere. After the desired exposure, the rack 
assembly was returned the laboratory for exami- 
nation, Figure shows the appearance number 
specimens after exposure for 1677 hours 1590- 


1700 


Figure 2—Inconel rack, partially assembled, with samples ex- 


posed oxidation test. 1/6 approx. 


and austenitic cast iron and stainless steel samples after exposure 1677 hours 1500-1700 approx. 


DESCRIPTION SAMPLES (LEFT RIGHT) 


Type Ni-Resis 6.0 0.5 30.0 5.0 
Grate Bar 3.3 1.5 0.7 1.5 0.6 


Material 


| Type 2 Ni-Resist......| 
Type 2 + HiCr...... 
| Stainless Steel 
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| 
such 
tests 10 a2 | 0.7 1.5 7 tee 
28 | 1 12 | 09 | 
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Ferritic lron Austenitic 


Figure 
Zone Continuously oxidized layer; Line interior interface 
this layer and boundary selected for oxidation measurements. 


Zone Partially oxidized metal. 
Zone Unoxidized metal. Line exterior boundary com- 


pletely sound metal. 100 


Figure 5—Same material Figure showing interface between 
continuously oxidized layer and partially oxidized metal. Mode 
oxide penetration along edges graphite flakes evident. 250 


Samples Exposed 492 Hours at 1450-1500 F 


Ferritic Iron: 3.3% TC, 2.2% Si, 0.7% Mn, 1.0% Ni, 1.0% Cr. 

Oxide Penetration: 1.0 in./yr. 

Austenitic Iron: 7% TC, 2.0% Si, 1.2% Mn, 14.0% Ni, 6.0% Cu, 
2.0% Cr. 

Oxide Penetration: 0.37 in./yr 


Each exposed specimen then was cut broken 
nalf across the location where the initial micrometer 
measurements had been made and the cross-sections 
were prepared for metallographic examination. Ex- 
aminations were carried out 100 magnification 
viewing the ground glass the camera attach- 
ment the instrument. With calibrated stage 
the microscope, the specimen was measured de- 
termine the thickness the unoxidized metal. These 
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TABLE 


Test Data Growth and Oxide Penetration Unalloyed, Low Alloyed 
and High Alloyed Cast Irons and Stainless Steel 
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measurements were made from the interface the 
iron and the continuously oxidized layer one side 
the specimen the similar interface the other 
side the specimen. this method, the amount 
scale oxide which had been lost from the specimen 
through flaking off mishandling was impor- 
tance, for the calculated thickness the oxidized 
layer was obtained subtracting the measurement 
the unoxidized metal from the original thickness 
measurement the sample taken before test expo- 
sure and dividing the difference two, assuming 
that the degree attack was equal both sides, 

The results many oxidation examinations con- 
ducted the manner described have been 
ble. great difficulty has been encountered de- 
ciding upon the point where the almost 
oxidized layer ends off and the sound metal begins, 
While true that beneath the heavy layer 
ically complete oxide, there usually found region 
partially oxidized metal, the actual 
ments this area partially oxidized metal con- 
sidered extension the completely 
metal, rather than part the heavy oxide ayer. 
There are two reasons for considering the 
mediate partially oxidized zone. For one thiig, 
seems that the mechanical strength the 
oxidized metallic zone will more nearly that 
the sound metal rather than the strength the 
continuously oxidized layer. For the second reason, 
from practical measuring standpoint, often 
difficult select the line which the partial 
ends, while the demarcation line for the heavy oxide 
layer always Thus the presentation 
the data oxidation tests, the results are expressed 
terms the penetration the continuously 
dized layer. See Figure 


Figure presents the views higher 
tion the irons Figure show the interior 
the oxidizing metal. The path travel the oxida- 
tion products shown along the edges the 
original flakes graphite. High concentrations 
oxides surround these graphite areas. 


MATERIAL 
—— ~- Hr. Exposure* 492 Hr. at 1450-1500 F 
Sample Oxide Growth Oxide Pene 
No. Description i TS Si Mn | Ni Cu . | In./In/Year Inches/ Year | Inches Year 
4 (1.8) (6.0) (0.5) (30.0) | (5.0) | .002 .008 | 053 
5 Unalloyed Ferritic Iron... (3.2) (2.2) | (0.8) > 0.84 078 | > 3.3 
6 Low Alloyed (i (3.3) (1.5) | (0.7) (1.5) | (0. 6) > 0.84 .054 | > 3.54 
Ferritic (3.3) (2.2) (0.7) (1.0) (1.0) 228 1.0: 
8 High Alloyed (2.2) | (0.7) (1.5) | | (0.9) -284 .062 | E.1 
Austenitic Iron...... (2.8) (1.7) (20.0) (2.0) .008 
11 Stainless Steel........... | (12.0) (25.0) | 0 0 


( ) Indicates estimated composition; phosphorus and sulfur 
. Electric furnace, air atmosphere, 17-19% oxygen. 

. Gas fired heat treating furnace. 

. Completely burned. 


summation: Test data such as the above demonstrate the inability 


teristics of cast iron and the data point up the advantages of oxide penetration measurements. 
Also, the growth data do not accurately discriminate among the he 


not vastly different, but the oxidation rates are quite dissimilar, 


ance properties of the various austenitic irons, but the oxidation tests show that the 30 percent nickel alloy, 


to all other irons tested. 
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of growth tests to adequately evaluate the relative heat resistin 


for all irons about 
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Oxidation Test Data 

Data have been obtained the oxidation resist- 
ance several types cast irons, including unal- 
loyed and low alloyed ferritic irons and high alloyed 
varieties and the accompanying tables 
present the results. Oxide penetration rates are ex- 
pressed terms inches per year after the exposures 
the temperatures and environments, 

Table the data all the tables, marked 
superiority evident for the austenitic grades the 
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TENSILE STRENGTH 


irons over the ferritic irons. The most outstanding 
for the exposure conditions studied was the 
30% chromium, silicon The im- 
proved oxidation resistance the austenitic irons 
from the fact that their alloy content im- 
parts high degree stability and resistance 
scaling 
tween 30% nickel, chromium, silicon iron HEATING TEMP. 
and Type 309 stainless steel the matter Figure 6—Tensile strengths cast irons elevated temperatures 
the exposure conditions tested, The 20% after 500 hours prior exposure temperature. (From Data 
nickel, chromium iron also showed good ad- Donaldson Cast Metals Handbook, AFS 3rd Edition, page 425.) 
the experiment. 
tion the 30-5-6 iron comparable Iron 
| | 
Cast Irons iron. addition, with these low alloy additions, 


Following review the mechanism cast iron 
deterioration under heat and the methods testing 
employed exaluate different kinds cast irons, 
order review the service conditions which 
the various kinds cast irons have 
established satisfactory record per- 
formances. 

For unalloyed cast iron used 
elevated temperature service 


increase the mechanical properties load carry- 
ing capacity achieved over the properties plain 
gray iron. Figure presents the tensile strengths 
few cast irons after the test specimens were held 


TABLE 


Oxide Penetration Rates Ferritic and Austenitic Cast and 


Stainless Steel After 3723 Hours 1375-1400 
(Electric Furnace, Air Atmosphere) 


generally necessary that the op- 


something below 900 Prohibitive 
oxidation and sharp losses me- 
chanical strength are suffered 
the temperature exceeds this range 
for any sustained period time. 


MATERIAL 
Analysis Percent! Oxide 
— — Growth Penetration 
| burned 
Austenitic Iron......... 2.97 1.63 1.18 20.02 1.89 .031 .27 
Austenitic Iron......... 2.32 1.86 89 | 30.93 2.86 0 O78 


Low Alloyed Cast Irons 
Some improvement the un- 
alloyed gray cast irons can 


achieved the addition small 


whereas the oxidati 


molybdenum add density and 


1( ) Estimated—phosphorus and sulfur about 0.10% for all iron samples. 
Summation: The growth test failed to differentiate satisfactorily among the various materials 


on results properly evaluated the relative heat resistances of these alloys. 


stabilize the metal structure. 
moderate alloy additions re- 


sult only about 50% better 
resistance than that plain 
improve the growth 
resistance probably times. 
For applications where growth re- 
high importance, the 


TABLE 
Oxide Penetration Ferritic and Austenitic and Stainless Steel 
After 1677 Hours 1500-1700 
MATERIAL 
Estimated Composition Percent | Oxide 
Description | TC | Si Mn | Ni Cu | Cr | In./In. In./ Year 
| 3urnec 
Austenitic Irou........ (2.7) (2.5) (1.2) | (20.0) Pe 015 .22 
Austenitic Iron........ (2.4) (1.6) (1.0) | (30.0) | (3.0) 015 27 
Type 309 Stainless Steel | (12.0) (25.0) 0 .005 


about times and the service 


Note: Phosphorus and sulfur in iron specimens about .10%. 


can raised some 150 


Summation: The growth tests showed no differences among the respective heat resistance char- 
acteristics of the various austenitic irons. The oxidation tests, however, were sensitive enough 
to develop useful comparisons. These data are another example of why oxidation tests are 
preferred to growth tests to evaluate heat resistance characteristics of cast irons, 
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APPLIED STRESS -1000 Psi. 


04 08 010 -20 40 8010 20 
CREEP RATE -% PER 1000 HOURS 


Figure 7—Creep data unalloyed iron, low alloyed iron, Ni-Resist 
and Ductile Ni-Resist. 


Chemical Analysis—Percent 


Type | Desig- 
TC} Si | 3 Mn Ni | Cr | Cu 


Iron nation P | S |Mg 
Ductile | | | | | 

100 


~ 


o 


STRESS, 10° PRODUCE 1000 HR. RUPTURE 


ooo 
- 


TEMPERATURE, 


o 


Figure 8—Stress rupture data Ni-Resist and Ductile Ni-Resist com- 
pared with similar data two steels. The nominal compositions are 
follows: 


Ductile Ni-Resist............ | 2.50 | 1.00 | 20.0 2.0 
| 0.25 | 
max. | 

430 Stainless... .. 1.0 1.0 10 | 16.0 
max. max. max, max. 
| 


test temperature for 500 hours, The effect the alloy 
additions evident. 


High Alloyed Cast Irons 


each chromium and silicon produce entirely 
new family cast iron alloys, known the Ni- 
Resist group, which differs completely from the or- 
dinary ferritic cast iron both metallurgical struc- 
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ture and properties. Service records have 
that the growth resistance Ni-Resist 
times better than that unalloyed gray iron and the 
scaling resistance improved some times 
over plain iron. Another advantage the 
irons which had been significant many applications 
that the scale which does form adherent the 
underlying metal thus minimizing the dangers and 
difficulties that arise when loose particles scale 
are available contaminate hot gas systems the 
product. 

Furnace applications are one example where the 
high alloy cast irons have been particularly popular. 
such environments lubrication not and 
where there are rubbing metal parts, conventional 
steel components wear out too short time. The 
inherently good wearing properties all cast irons 
due the presence the graphite particles re- 
tained the Ni-Resist alloys and these 
have been used such applications skid 
bars and other sliding furnace parts temper itures 

With the improvement growth and scali 
the high nickel irons also provide vated 
mechanical properties that are 
than can achieved with any type plain low 
alloy gray iron. Comparative creep data are shown 
Figure for few types Stress rup- 
ture data are included Figure with 
carbon steel and Type 430 stainless steel being in- 
cluded for purposes comparison, 


Figures and contain experimental resulis ob- 
tained Ductile Ni-Resist. This material the high 
alloy counterpart magnesium-treated ductile iron 
and relatively recent invention which has not 
attained its fullest development. The good mechan- 
ical properties this material elevated 
tures are evident from the data and seem 
justification enough for the belief that its use high 
temperature environments will continue expand 
engineers become more familiar with it. 

Two other groups high alloy cast irons that 
show very high order heat resistance are the 
cast irons containing 15-25% chromium and those 
irons having 5-6% silicon. These straight high chro- 
mium and high silicon irons, however, have the de- 
fection being quite hard and brittle. Because 
this their use necessarily has been limited 
cations where little machining necessary 
where temperature fluctuations are 
reducing the danger thermal shock. 
substantial tonnages these irons are found many 
everyday services. 

The great usefulness cast irons generally 

the more special types cast irons such 
and Ductile Ni-Resist, etc., elevated 
service lies the fact that low relative cost 
satisfactory service life can often 
obviously the reason for the use cast iron, 
Resist and Ductile Ni-Resist parts such 
ing applications furnaces, engines and 
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more accurately evaluated means oxidation 
tests, rather than growth Growth tests 
measure dimensional changes which are influenced 
the graphitizing potential the material and 
the type decomposition product formed the high 
temperature. These factors limit the usefulness 
growth data, since they not necessarily reflect the 
rate metal deterioration high temperature 
service. 

2.The data presented demonstrate that oxidation 
tests discriminated well between the heat resisting 
properties the various grades cast iron. Such 
data have served useful and reliable guide for 
predicting actual service pertormances cast irons 
high temperature applications. Oxidation tests 
furnaces are capable being conducted 
under control conditions and the subse- 
quent examinations require special procedures. 


Evidence has been given that alloy additions 
gray iron stabilize the metal, reduce growth and im- 
prove the oxidation resistance, The improvement 
growth and oxidation resistance cast irons gen- 
eral proportional the amount and selection 
alloys, such nickel, chromium and silicon. 


cast iron usually limited service 
temperatures below 900 Low alloyed irons are 
used satisfactorily temperatures around 1100 
High alloyed irons such Ni-Resist offer econom- 
ical elevated temperature service 1200 and 
higher. 
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Whereas unalloyed and low alloyed gray cast 
irons generally are not suited for carrying appre- 
ciable loads elevated temperatures, stress rupture 
and creep data show that Ni-Resist and Ductile Ni- 
Resist have appreciable load carrying capacity 
high temperatures. These data, together with the in- 
dications the good oxidation resistance these 
special cast irons, suggest wider use these metals 
high temperature service. With these special cast 
irons, service requirements can met where pre- 
viously conventional unalloyed low alloyed cast 
irons could not fill the needs. 
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ORDER select, design, fabricate and install 
equipment any kind properly, one must know 
the effect environment the available materials 
construction. The emphasis the design engineer 
often focused the contents internal environ- 
ment the equipment and, hence, insufficient atten- 
tion given the effect the external environment. 

Fortunately, this concept not usually applied 
underground construction. Such structures must 
resistant possible both the internal and ex- 
ternal might expected, under- 
ground environment much more variable than the 
atmosphere. Conditions continuous intermittent 
exposure exterior surfaces liquids are quite 
common for underground construction. difficult, 
not impossible, follow the progress under- 
ground corrosion, Ultimate failure underground 
equipment are often disastrous. 


The Plastics Approach 

review the physical and chemical properties 
given Tables and will show that plastics can 
solve many unsolved problems associated with under- 
ground structures. Nevertheless, must admitted 
that, spite annual production approxi- 
mately three billion pounds, plastics have not been 
used any great extent this obvious application. 

This anomaly part consequence the rela- 
tive newness plastic materials construction, in- 
sufficient information long term properties 
plastics, unfamiliarity many corrosion engineers 
with plastic materials, the over-emphasis plastic 
deficiencies promoters better known materials 
construction and the unsubstantiated claims 
those attempting overpromote plastics mate- 
rials for underground construction. 

may predicted that the many reasons cited 
for retarding the use plastics will tend become 
less important result realistic programs spon- 
sored several progressive technical organizations. 
While some these activities are given below, the 
list intended pertinent and not necessarily 
complete, 

should emphasized that spite occasional 
dissatisfaction, most plastic water pipe lines have 
been satisfactory. There are also many plastic gas 
lines which are giving excellent 

The relative degree success with plastic pipe 
lines apparently related the amount thought 
used the selection, design and installation the 
pipe. Until recently there was tendency assume 
that the cost plastic pipe used for water and gas 
lines should competitive with cast iron and steel. 
Hence, short time economics were over-emphasized 
the expense long term 


* A paper presented at a meeting of Niagara Frontier Section, National 
Association of Corrosion Engineers, Buffalo, N. Y., October 27, 1954. 
* 105 Spruce St.. Emmaus, Pa. 
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Plastic Pipe for Underground Structures* 


RAYMOND SEYMOUR* 


Abstract 


Tabulated data are given the physical properties 
pipe made from the epoxy-glass, polyester-glass, 
cellulose acetate butyrate, polyethylene, styrene-rub- 
ber, polyvinyl chloride, Type and polyvinyl chlo- 
ride, Type specific gravity, tensile strength, 
flexural strength, thermal expansion, impact and 
maximum useful temperature together with extensive 
information their chemical resistance 
ural and artificial gas, salts, caustics, petroleum 
crudes and hydrochloric acid. Impact and tempera- 
ture characteristics also are reported. 

Tabulated information also includes statistics 
the relative volume the subject plastics use 
well the specifications for several kinds plastic 


pipe. 

author proposes specifications for 
pipeline and covers narrative and 
cal equations some the essential engineering 
characteristics correctly used plastic pipes. 


Testing Programs 


Members the Thermoplastic Pipe 
the Society the Plastics Industry and manufac- 
turers the base resins have established research 
program with the National Sanitary Foundation 
the University Michigan for the investigation 
plastic pipe for transporting potable water, re- 
sults this project indicate that properly com- 
pounded plastic pipe completely suitable for this 
end use.* the near future, informative label will 
attached all pipe meeting voluntary standards 
for pipe conveying potable water. The consumer can 
now assured that labeled plastic pipe will com- 
pletely satisfactory for conveying potable drinking 
water. 

However, the engineer also needs know that the 
chemical and physical properties 
Some extruders have conducted long term tests and 
made correlated short term control tests all pipe 
produced. addition, most the company members 
the Thermoplastic Pipe Division the Society 
the Plastics Industry and firms 
resins have sponsored additional project the 
Battelle Memorial Institute for the purpose 
ing much the information required. 

Fortunately, more attention being given the 
selection materials for pipe lines carrying 
sive materials. For example, Task Group the 
National Association Corrosion Engineers, its 
study performance oil field pipe lines, 
ported exceptional performance 

Shell Oil Company has investigated 
tions with over 62,000 feet either butyrate 
rene copolymer pipe. One hundred-twenty pipe joints 
couplings fourteen these installations 
failed. Failures two pieces, involving two 
tions, were due misapplications. One piece 
three systems failed because the the 
material withstand the recommended 
pressure. Five pieces, five systems, failed 
sures above the recommended operating level. How 
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ever, none these five installations was operating 
pressure which would cause calculated burst 
stress equal more than percent the reported 
ultimate strength the material room tempera- 
ture. One hundred and ten pieces four systems 
were unsatisfactory because excessive clearance 
between the pipe and Many case histories 
the successful use plastic structures the pres- 
ence corrosives have been 

Another Group, T-5D National Association 
Corrosion Engineers has its objectives: 


investigate the effect exposure various 
environments the physical properties 
plastic structures. 

establish procedures for determining these effects. 
repare reports for publication the association 
the chemical resistance plastic materials 
construction either the correlation existing 


through appropriate programs investi- 


T-5D has already published the results 
rst questionnaire the use plastic mate- 
construction and the process evalu- 
ating results more complete 
the -ame 

addition the previous mentioned Thermoplas- 
tic Pipe Division, the Society the Plastics Industry 
has Reinforced Plastics and 
plastic Structures Division. Both divisions are devel- 
oping standards for plastic materials construction 
based chemical and physical properties. 

The American Society Testing Materials, 
through its Committee D-20, has formed several 
groups establish standards for plastic materials 
construction, One these groups devoting its 
efforts entirely study plastic pipe and fittings. 

The Manufacturing Chemists Association spon- 
soring project Massachusetts Institute Tech- 
nology order develop engineering data 
plastics. 

Possibly one the most important items from the 
viewpoint the Statement Principles 
subscribed the major producers plastic 


Com: 
its 
rials 


TABLE 1—Comparative Physical Properties Plastic Pipe 


Specific Gravity Thermal Expansion in./in./*F x 10° 


Maximum Useful Temperature °F 


glass, 2—Polyester glass. 3—Cellulose acetate butyrate. 
5—Styrene copolymer rubber, resin blend plastic. 
chloride Type chloride Type While all 
Type polyvinyl chloride pipe meets the minimum specifications, some 
pipe this type has very high resistance impact 


indicated portion bar marked “xxx” under “Impact (Notch)” 


PLASTIC PIPE FOR UNDERGROUND SERVICE 


These principles are follows: 


Understand thoroughly the properties and limita- 
tions all plastic materials handled; 

II. Apply the correct plastic materials all industrial 

end uses, designing and engineering them for max- 

imum value, performance and safety; 

Use great care select the correct plastic mate- 

rials for all consumer items, designing and engi- 

neering them insure value, satisfaction, safety 
and pleasure all users; 

Sell plastic materials and all industrial and con- 
sumer items made therefrom the merits the 
materials, applications and design and free ex- 
travagant, insupportable claims. 


Available Plastic Materials 

Many different thermosetting plastics can used 
for underground pipe but only polyester and epoxy 
resin laminates have shown promise 
ground pipe lines. These products are more difficult 
produce but have wide useful temperature range 
and are more resistant active solvents than ther- 
moplastics. contrast, they are not resistant 
oxidizing acids and some alkalies. 

Cellulose acetate butyrate was one the first 
thermoplastics used low pressure gas and water 
lines. Later this product was replaced some extent 
other thermoplastics, such styrene copolymer 
rubber resin blend plastic. evident the data 
Table this product more resistant chemicals 
than cellulose acetate butyrate but turn less re- 
sistant than polyvinyl recent years, Type 
and Type unplasticized polyvinyl chloride have 
been introduced. Many independent market research 
studies indicate that unplasticized polyvinyl chloride, 
styrene copolymer rubber resin blend plastic, poly- 
ethylene and cellulose acetate butyrate will the 
principal plastics used for underground pipe con- 
struction the future. 

The total production thermoplastic pipe during 
1952 was less than twenty million pounds, com- 
pilation estimates from many different sources 
indicates that almost thirty million pounds thermo- 
plastic pipe was produced 1953 and that over sixty 
million pounds will produced 1955. com- 
parable data estimates are available thermo- 
setting pipe but the quantity involved much smaller. 

The relative past and future use different types 
thermoplastic pipe are shown Table 

Manufacture Pipe 

Fiber glass reinforced plastic pipe may produced 
wrapping removable mandrel with resin impreg- 
nated glass cloth mat. also possible cen- 
trifugally cast pipe this type using glass fibers and 
resins. However, such techniques cannot compete 
readily with the simple extrusion methods used for 
the production small diameter thermoplastic pipe. 
might expected, the two principal manufac- 
turers produced pipe different sizes, For example, 
regardless the thickness, 2-inch centrifugally cast 
reinforced plastic pipe will have outside diameter 
2.375 inches contrast inside diameter 
2.000 inches for wrapped mandrel processed pipe. 

Plastic pipe based all known thermoplastics 
may produced simple extrusion equipment. 
Thermoplastic pipe manufactured process 
which compounded resin heated and forced through 
die specific size. comparison with most other 
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Schedules and for plastic pipe shown 


Table 
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Joining Plastic Pipe Sections 


Technical Data 


Schedule polyethylene pipe are given Table 


have sufficient thickness permit 


acetate butyrate pipe, Designation 
Table Schedule pipe does not 


Table 10, for SWP cellulose 
TP-3-52 Table 11. 


plasticized polyvinyl chloride pipe 


given Table for Type 


data for SWP styrene 
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TABLE and Predicted Use Four Kinds 


Cellulose 
Acetate 
Butyrate 
Ben- 
zene 


Voluntary 


essential that all pipe conform established stand- 


ards, 


Technical data for styrene 
line 


ethylene 
Table 
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chloride requires 


equipment with much greater plasticizing 
Also, 


Cellulose Acetate 


liquids 


N—Not Recommended. 
FSET 


requirements for 
ssure pipe line given below 
continuous pressure 


natural artificial gas. 
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joined, 


Resistant mechanical damage. 
Laminated 
(Improved Type) 


Polyester Glass 


Readily laid and 
the method manufacture, 


ance flow 
progress being made establish- 
2384 


Low electrical conductivity. 
of 


Plastic Pipe Standards 


ways aware 


that plastic pipe meets most 
G—Good. 


psi. 
Unaftected soil acids. 


1—Temperature. 2—Impact. 3—Soil. 4—Natural gas. 5—Artificial gas. 7—Caustic. 8—Petroleum 


crudes. acid. Relative index values rated from with being most desirable. 


TABLE 2—Comparative Chemical Resistance Plastic Pipe (77 


Characteristics Ideal Pipe Line 


wate 


unbiased review 
nts. 


ideal underground low pre 
Ability withstand 


Low coefficient 


resist 


TABLE Usefulness for Typical Commercial Plastic Pipe for Underground Service 
Epoxy Glass 

Laminate 


10. Low specific gravity. 
12. Resistance flame. 


11. Low cost per 
E—Excellent. 


However, plastic pipe also has many limitations 
ing standards. 
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PLASTIC PIPE FOR UNDERGROUND SERVICE 


TABLE Schedule and Thermoplastic Threaded Pipe 
Schedule Schedule 


Wall (T) Max. Depth of Remaining Remaining | Wall (T) Max. Depth of Remaining Remaining 
Thickness Thread Wall Thickness | Wall Thickness | Thickness Thread Wall Thickness | Wall Thickness 

(Inches) (Inches) (Inches) (Percent) (Inches) (Inches) (Inches) (Percent) 


.057 .097 63.0 
.069 -110 61.5 
191 .069 23 64.0 
-200 | .069 li 65.5 
.218 | .069 | 68.5 
-276 .100 -176 63.8 
-300 -100 66.7 
318 100 5 
-100 

-432 -100 


PRO 


.090 61.2 
| 


rw Ooh © 


TABLE Size and Maximum Working Pressures for Schedule IPS Polyethylene Pipe 


Outside Inside TOLERANCES Max. Working LB./100 FT. 
| Diameter Diameter Wall Thickness | Pressures 
| (Inches) (Inches) (Inches) (Inches) |(Psig. at 73.4 F) | Minimum > | Nominal 


0.622 A 0.109 
0.824 0.113 
1.049 3 
1.380 
1.610 
2.067 
2.469 
3.068 
4.026 
6.065 


0.006 
0.006 
0.007 
0.007 
0.008 
0.008 


ONC 


for 


TABLE 


Data Size and Maximum Working Pressures for Schedule IPS Polyethylene Pipe 


| 


Inside Outside Wall Max. Working 
Nominal Size Diameter Diameter Pressures 
are (Inches) (Inches) (Inches) Lb./Ft. 73.4 


un- 0.546 0.840 0.14 240 

1.278 0.36 14¢ 
ition 2.375 0.54 100 


TABLE Data for Styrene Copolymer Rubber Resin Blend Plastic Pipe 
Schedule Schedule 


Max. Work.; Max. Work. | | | Working | Working 
Outside Inside Pressure Pressure | Outside Inside Pressure Pressure 
Nominal Size Diameter Diameter (Psig. (Psig. | Diameter | Diameter | | (Psig. (Psig. 
(Inches) (Inches) | (Inches) le = at 73.4 F) at 150 F.) || (Inches) | (Inches) | Lb./Ft. at 73.4 F.) | at 150 F.) 


0.840 0.15 
1.660 0.41 
1.900 
2.375 
2.875 
3.500 
6.625 5.76 3.85 


Data for SWP Styrene Copolymer Rubber Resin Blend Plastic Pipe and 
Pipe Fittings 


Max. Work. 

(OD _—— | (Psig. at Entrance | Taper | Taper 
73.4 F) || (ID Inches) | (ID ba (Inches) 


Outside Inside | Wall 
Diameter Diameter | Thickness 
| (Inches) (Inches) __ (Inches) _|__ (Inches 
0.500 
0.750 


(Inches) 


Sizes 
(Inches) 


0.855 
1.140 
1.420 
1.730 
2.250 


€ 


i 


oly- 1.315 } 81 1 | 19.6 

n in 1.900 | 61 3 31.8 


Schedule 
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TABLE Data for Type Unplasticized Chloride Pipe 


Schedule 


| | 
Outside Wall 
Nominal Sizes Diameter Thickness Wt./Ft. 
(Inches) (Inches) (Inches) Pounds 
0.840 0.145 
1.050 | 0.113 0.192 
1.315 | 0.133 0.286 
1.660 | 0.140 0.388 
1.900 0.145 0.464 
2.375 0.154 0.624 
2.875 0.203 0.989 
3.500 0.216 0.294 
4.000 | 0.226 1.556 
4.500 | 0.237 1.843 
6.625 | 0.280 3.540 


Max. Work. Max. Work 
Pressure | Outside Wall Pressure 
(Psig. at Diameter Thickness | Wt./Ft. (Psig. at 
73.4 F) (Inches) (Inches) | (Pounds) 73.4 F) 
280 0.840 0.147 0.185 400 
250 || 1.050 0.154 0.251 35 
220 1.315 0.179 0.371 300 
200 | 1.660 0.191 0.510 250 
180 1.900 0.200 0.620 250 
160 2.375 0.218 0.858 200 
155 | 2.875 0.276 1.311 200 
150 3.500 0.300 1.751 200 
140 4.000 0.318 2.136 190 
130 4.500 0.337 2.560 175 
110 6.625 0.432 5.430 150 


Maximum Safe Working Pressure is 20 percent of Calculated Bursting Pressure at 73.4 F. 


TABLE 


Technical Data for SWP Cellulose Acetate Butyrate Pipe 
Designation TP-3-52 


'Bursting Pres-| 


Nominal Outside sure at 


Size Diameter Wall Tensile Lb. 
(Inches) (Inches) Thickness | 3,000 Psi | /Ft. 
% 0.600 0.050 | 500 | 0.05 
0.053 372 0.07 
1 | 0.070 368 0.13 
1 M4 | 0.085 | 359 0.20 
4 0.150 | 219 1.00 
6 | 0.230 | 222 2.33 


Figure 1—Victaulic coupling for unplasticized polyvinyl chloride pipe. 


the unqualified use threaded joints, This and so- 
called solvent welded pipe are usually joined 
slip-type fittings which are held place through 
the use solvent cement. This and Schedule 
pipe may also flared form bell which an- 
other section the pipe may inserted and 
cemented place. Schedule pipe may also 
joined through the use Victaulic couplings 
shown Figure 

Since lightweight polyethylene pipe flexible and 
cannot joined threaded couplings adhesives, 
sections this pipe are usually connected Dresser 
couplings molded plastic insert fittings. 


Fluid Flow Through Plastic Pipe Lines 
One the principal advantages plastic pipe 


Head Loss in Feet of Water per 100 Feet 


90 
Mean Rate of Flow in Gallons Per Minute 


50 ro 


Figure 


over other types pipe its low coefficient fric- 
tion. This property often permits the use smaller 
sized pipe and prevents the accumulation deposits 
the line. 

Flow characteristics for all types plastic pipe 
can obtained from the formula: 


0605 1.75 


pressure loss psi per 100 feet pipe 
flow, gal./min. 
inside diameter (inches) 


The flow characteristics unplasticized 
chloride pipe are shown Figure 


Determination Working Pressures 
Plastic Pipe 


The creep tendency plastics under stress, the 
property that the Germans call 
must taken into consideration the 
pipe lines. While there known substitute for 
long term data, there good reason 
short term burst values can extrapolated using 
log-log-relationships shown Figure 

Allowable stress values for all pipe can 
calculated from Barlow’s formula: 


maximum working pressure (psig) 

allowable stress (psi) 

outside diameter (inches) 


> 


106 PERCENT OF BURST PREssURE 


20 
0.1 


6000 


s- 


4000 
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PLASTIC PIPE FOR UNDERGROUND SERVICE 


show that comparable pipe has proved satisfactory 
under service conditions higher 
the past, there have been some attempts 
delay progress the use plastic pipe empha- 
sizing its notch sensitivity. While shown Table 
this deficiency exists with some plastics, should 
emphasized that almost all plastics are less notch 
. 
sensitive than many other materials construction. 
Since there little possibility for reinforced plastics, 
polyethylene, styrene copolymer rubber resin blend 
z . . . 
lack resistance impact, all have been given 
rating “10” Table Notch sensitivity plastics 
must not disregarded but must considered 
with the same realistic approach used for cast iron, 
Conclusions 
FAILURE trial consumers plastic pipe have been: 
lack realistic bursting strength data, 
lack reliable chemical resistance data and 
lack standardization the outside diameters. 
Fortunately, many these shortcomings are being 
overcome primarily through previously cited efforts 
the Thermoplastic Pipe Division the Society 
the Plastics Industry which was established 1953. 
objectives this group are establish stand- 
ards plastic pipe for various applications, con- 
duct essential research projects order establish 
suitable test methods and secure accurate physical 
data, coordinate plastic pipe activities with other 
interested agencies and resolve pertinent prob- 
naller lems affecting the manufacture high quality plas- 
z . 
tic pipe. 
Prior the introduction plastic pipe, there were 
pipe many unsolved problems underground structures. 
While the introduction various types plastic 
pipe has reduced their number, unsolved problems 
TEMPERATURE still remain. Some these will solved 
neers become better acquainted with the advantages 
struction. 
This formula may used calculate maximum 
working pressures for various sized pipe normal Acknowledgments 
Obviously, “T” for threaded pipe assistance Dr. Robert Steiner and Miss 
than the wall thickness unthreaded The Jean Fenstermacher, who reviewed and typed this 
temperature the strength various plas- respectively, gratefully acknowledged. 
the 
ite design engineer must avoid sudden changes 2.G. Dye. Gas, 28, (1952) April. 
that section the use gradual tapers and generous Weber. Gas, 30, (1954) February. 
whenever possible. Proper allowances must Tiedeman. Am. Water Works Assoc., 45, 762 (1953). 
made for expansion. must remembered that the Bradley. Paper presented Symposium Plastics 
with temperature many types plastic New York, New York, September 17, 1954. 
Pipe least five times that mild steel. Pipe Seymour, Paper presented Symposium Plastics 
polyvinyl chloride should not used tem- No. 11, 9-10 (1954). 


peratures above 150 unless there background Plastics Engrs. (Cover), 10, No. (1954). 


Any discussions this article not published above will appear 
the December, 1955 issue. 
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Now Available! 


Nine 
CORROSION 
Sout 
Nine 
that 
1950-1951 South 
Commi 
follows 
This the fourth the series bibliographies abstracts T-1, 
published the National Association Corrosion Equi 
this volume, the researcher has his disposal 4454 abstracts 
corrosion literature published during the years T-1D-1 
Sturdy cloth binding, carefully printed inch pages; 
topically indexed the NACE Abstract Filing System Index; 
cross-indexed; alphabetical subject index and alphabetical author West 
index 4047 authors. fine research tool for the corrosion 
T-2, 
T-2A-2 
T-2B, 
T-2C, 
T-2D, 
for 
4454 Abstracts—4047 Authors—430 
e Pipe 
Carefully Indexed Topically and Alphabetically 
Pipe 
T-4F-1, 
T-5C-1, 
Each reference gives title article book, names authors, name (Sout 
Buy More Than One Volume and periodical, complete reference information you can get T-6A, 
the original article you are interested. More than abstracting Resis 
SAVE Percent agencies authorize NACE use their abstracts these books, 
the four Bibliographic Surveys Corrosion issued date there lieved the most comprehensive publications their kind. Domestic 
have been published 12,414 abstracts and references corrosion and foreign periodicals, books and other literature covered. 
literature. If you are occupied with corrosion work consider buying Prodt 
more than one volume and save 10 percent. (This does not apply 
to more than one copy of the same volume.) In ad 
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planned 
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Nineteen Committees 
Meet Houston During 
South Central Session 


Ninetecn committees have requested 
that scheduled during the 


South Regional meeting the 

Hotel, October 18-21, 1955. 

scheduled meet are 

follows: 

T-1, Corrosion Oil and Gas Well 

Sour Oil Well Corrosion 

Corrosion 

String Casing Corrosion 

Oil String Casing Corrosion, 
New Mexico Area 

T-1J, Field Structural Plastics 

Inhibitors for Oil and Gas Wells 
T-2, Pipe Line Corrosion 

T-2B, Anodes for Impressed Currents 


T-2C, Minimum Current Requirements 

for Measuring Pipe Coating Leakage 
Conductance 

T-2E, Internal Corrosion 
Pipe Lines and Tanks 

T-2K, Prefabricated Plastic 
Pipe Line Coating 

T-4F-1, Water Meter Corrosion 

T-5C-1, Corrosion Cooling Waters 
(South Central Region) 

Organic Coatings and Linings for 
Resistance Chemical Corrosion 

T-6B, Protective Coatings for Resist- 
ance Atmospheric Corrosion 

T-6E, Protective Coatings Petroleum 
Production 
addition the nineteen committee 

meetings definitely scheduled, three 

other committees have tentatively 

planned meetings and new committee 

will hold its organizational meeting 


Protection 
Current Reviewed Peifer 


report Minimum Current for 
Cathodic Protection Unit Committee 
T-2C Minimum Current Require- 

ments, Peifer, Manufacturers 
Light Heat Company, Pittsburgh, 
Pennsylvania, states that the minimum 


Product 


current required cathodically protect 
struc- 


ture may defined 


the quantity 


current, from ex- 
ternal source, flow- 
ing from the envi- 


ronment which the 
Structure installed 
the structure 
sufficient intity 


Stop the current 

from the 

structure the en- 

Where 

the current flowing 

structure Peifer 


(Continued Page 59) 


Larrabee 


Committees Invited 
These Sessions 


South Central Region: October 18-21, 
1955, Shamrock Hotel, Houston, 
Texas. October 18 and 19 being re- 
served for Technical Committee meet- 
ings. To reserve meeting space notify: 
T. J. Hull, NACE, 1061 M & M Bldg., 
Houston. 

Northeast Region Meeting: October 31- 

1955, Niagara Falls, New 


Nov. 3, 
York. October 31 being reserved for 


Technical Committee meetings. To 
reserve meeting space notify: T. J. 
Hull, 1061 M & M Bldg., Houston. 
(Meetings must be scheduled by 
August 1, 1955.) 

Western Region Meeting: November 17 
and 18, 1955, Sir Francis Drake 
Hotel, San Francisco, California. To 
reserve meeting space notify: T. J. 
Hull, 1061 M & M Bidg., Houston. 


Standards for Cathodic 
Protection Rectifiers 


Completed Two Groups 
Maitland, Chairman NACE 


Unit Committee T-2B Anodes for Im- 
pressed Currents, reports that task 
group from T-2B and representatives 
from the National Electrical Manufactur- 
ers Association, Metallic Rectifier Sec- 
tion, have, joint NACE and NEMA 
committee cathodic protection rectifier 
units, completed draft standards for 
rectifier units. The 
draft has been circulated members 
the joint committee and after their ap- 
proval, final draft will submitted 
the NEMA and NACE for adoption 
material standard. 

addition this report, Unit Com- 
mittee T-2B has completed report en- 
titled Final Report Four Annual Anode 
Inspections Ground Beds Installed 
Mississippi Power Light Company for 
committee test program. The report 
the hands members for tentative ap- 
proval prior letter ballot vote the 
committee for submission for publication 
official NACE technical committee 


report. 
e 


Corrosion magazine’s abstract section 
includes over 1400 abstracts year. 


Vice-Chairman 
Steering Group 


Larrabee, United States Steel 
Corp., Monroeville, Pa. has been named 
chairman the NACE Technical Prac- 
tices Committee effective July suc- 
ceeding Schmidt, The Dow 
Chemical Company, Midland, Mich. 
This appointment, and that 
Greco, United Gas Corp., Shreveport, 
La., vice-chairman the committee 
were made Frank Whitney, Jr., 
association president. Mr. Schmidt, has 
been chairman since March 1953. 

Mr. Larrabee was graduated from the 
University Maine with degree 
chemical engineering. For ten years 
following graduation was employed 
the Chemistry Division the Na- 
tional Bureau Standards. Since that 
time has been the staff the 
Applied Research Laboratory the 
United States Steel Corporation. Since 
1935 has been direct charge 
the corrosion work all products 
the corporation except tin plate. 

has given many lectures various 
phases corrosion and the author 
numerous publications the subject. 
member numerous scientific and tech- 
nical societies and has been member 
NACE since January, 1944. was 
member the NACE Board Di- 
rectors from 1951 1954 director 
representing corporate membership. 

Active many NACE technical 
committees, was vice chairman 
the Technical Practices Committee since 
March, 1954. 

Mr. Greco, native Louisiana, was 
graduated from Northwestern Louisiana 
State College with chemistry 
and currently Senior Chemist, Re- 
search Division United Gas Corpora- 
tion Shreveport, La. Mr. Greco has 

During the war Chief Explo- 
sives Chemist for Army Ordnance 
and Special elopment, 
duPont, Explosives Division. 

Councillor for the American 
Chemical Society, president the Lou- 
isiana Academy Sciences, member 
the American Association for the 
Advancement Sciences and has been 
member NACE since February, 
1946. has served vice chairman 
and later chairman NACE Tech- 
nical Committee Corrosion 
Oil and Gas Well Equipment, been 
active several Unit committees 
served chairman symposia the 
National NACE Conferences and South 
Central Region Meetings. 

Until his recent resignation was 
secretary-treasurer the South Central 
Region NACE. The offices 

(Continued Page 59) 
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TNEMEC PRIMER 
KILLS RUST 
AMARILLO, TEXAS, 
TANK FARM! 


CASE HISTORY NO. 462. Victim: Stor- 
age tanks the Shamrock Oil Gas 
Corporation Amarillo, Texas. Criminal: 


Rust. Course Action: Tnemec primer 
used protect and struc- 
tural steel. Case Closed: Criminal rust 
apprehended and killed TNEMEC. 


Learn How TNEMEC Primers 
Will Kill Rust Your Plant: 


request your business letterhead will bring 
you this useful “Tnemec Specification Booklet.” 
Write today and learn how Tnemec will save money 
for you killing and preventing your plant. 


Studies West Texas-New Mexico Area Show 
420 Casing Failure Repairs Cost $5,161,200 


Elkins, Shell Oil Company, 
Midland, Texas, Chairman the West 
Texas-New Mexico Task 
T-1H Oil String Casing Corrosion, 
has reported results casing corro- 
sion survey covering experience 
major oil companies operating the 
West Texas-New Mexico Area. The 
survey revealed total 420 casing 
failures fields where 14,684 wells 
are operated participating companies. 
The cost repairing 340 the failures 
amounted $4,161,200. Ninety percent 
the failures occurred wells produc- 
ing from the San Andres-Grayburg for- 
mations. The task group will direct fu- 
ture activities primarily determining 
types and effectiveness corrosion con- 
trol methods presently use 


area. 


Details Failures Given 

One company represented the com- 
mittee reported detail casing fail- 
ures field where operates 
wells producing from the Ellenburger 
and Devonian Lime where major devel- 
opment was completed 1946. Three 
casing failures occurred during 1954 
depths 3300 4000 feet. These were 
repaired costs averaging $21,000 each. 
Two the wells were repaired cut- 
ting the casing below the point leak- 
age, pulling and re-running new casing, 
using casing bowl equipment. The 
intermediate casing string was set 
approximately 3100 feet. corrosion 
has been detected this section. Studies 
indicate failures have occurred because 
attack acidic waters which are 
believed circulating behind the 

Koger, Cities Service Oil Com- 
pany, Bartlesville, Oklahoma, chairman 
the Western Kansas Task Group 
T-1H, has presented discussion the 
corrosion problems being encountered 
that area with emphasis failures 
occurring the Hugoton Area. 
points out that casing failures have not 
occurred any localized area. The ap- 
plication cathodic protection 
means mitigation using magnesium 
anodes the source current com- 
monplace the Western Kansas Area. 
Some 300 installations have been made. 
Preliminary 
couraging results have been obtained. 
However, because high soil resistivi- 
ties the area, low current outputs are 
being obtained. One company 
area applied cathodic protection 1946 
means casing corrosion control. 
The company reports there has been 
leaks wells which cathodic protec- 
tion was applied, 

California Studies Reported 

member T-1H has presented 
protected wells the San Miguelito 
field California, Examination re- 
covered casing that had been protected 
the draining amperes current 
within intervals feet the surface 


pipe seat. Damage was described 
minor. The committee 
sented additional data demonstrating 


the effectiveness casing centralizers 
transferring current from one casing 
string another. 

Preliminary work three 8000-foot 
wells California comparing potential 
profile logs with down-the-hole poten- 
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tials with respect copper sulfate elec. 
trodes have been reported Pre. 
liminary work indicated that although 
the potential profile logs showed the 
wells have been rendered cathodic 
relatively low current drainage, 
potential measurements failed 
show any marked change, For 
changes 
only millivolts with respect 
remote copper sulfate electrode. Results 
additional work will presented 
the committee later 


Cathodic Protection 
Outline Circulated 


tentative outline Criteria for 
Cathodic Protection” has been circulated 
members NACE Technical Unit 
Committee T-2C Minimum Current 
Requirements for Cathodic 
When completed, the report will sub- 
mitted Group Committee T-2 
specification for cathodic protection for 
use the T-2 “Minimum Requirements 
for the Protection Underground Pipe 
Lines.” 

wide range opinion and 
ence protective criteria was 
strated during the discussion 
T-2C meeting Chi- 
cago. report 
and 
showed the relation 
the reference 
cells read- 
ings the geometry 
the circuits in- 
volved. 

One member dis- 
cussed survey 
pipe 
made 
ious techniques both before 
cathodic protection. sulfate 
electrode was used various distances 
from the pipe line and McCollum 
earth current meter was used check 
current densities. 

Another T-2C member discussed lab- 
oratory measurements anode and 
cathode currents copper-iron-mag- 
nesium cell. commented 
has been indications that bare steel 
sea water may greatly over protected 
sufficient. further suggested there 
may cases where partial protection 
actually increases corrosion. 

agreement could reached one 
numbers for correlation 
sion rates. stated that lack 
formity current field practices makes 
standards difficult. For 
found coupons are reliable 
certain areas measure protection 
corrosion mitigation systems. also 
achieved excellent correlation 
rusty iron reference electrod 
one inch from coated line 
10,000 ohm-cm soil. would not, how 
ever, recommend the use 
unprotected lines. 

Another member said 
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Seven Work Groups Set 
High Purity Water 
Unit Committee T-3F 


Seven work groups have been set-up 
Unit Committee T-3F High Purity 
Water. The assignments given the 
groups are: Facilities for production 
Corrosion products, General corro- 
sion problems, Declassification, In- 
tercommittee activities and 
ographies. 

Eckel, General Electric Com- 
pany, Schenectady, New York, reports 
that difficulty has 
been encountered 
accumulating de- 
classified material 
primarily because 
authors classified 
material hesitate 
rewrite such ma- 
terial form that 
could declassified. 
Oak Ridge Labora- 
tories, Oak Ridge, 
Tennessee, heads the 
group 
cation. 


Eckel 
ipplication group committee 
T-3F has received suggestion from 
commitice member that suitable field 


The 


super critical boilers. date, most 
the aciivities the application group 
have been confined the actual prepar- 
the International Nickel Company, New 
York. 

Unit Committee T-3F presented 
symposium high purity water the 
1955 NACE Conference Chicago and 
plans are being made present another 
symposium the same subject the 
NACE annual meeting New York, 
March, 1956. 


Minimum Cathodic— 


(Continued From Page 57) 

the environment caused the 
formation galvanic cells the sur- 
face the structure, the value the 
current will vary because the condi- 
tion that caused formation the cells. 
For this reason, Mr. Peifer said will 
found that the value the current 
will vary from infinitesimal part 

reports also that current output 
from galvanic cells, well the po- 
tential developed the galvanic cells, 
will vary because chemical composi- 
tion the soil, the degree aeration 
and the conductivity resistance the 

Mr, Peifer discusses the value the 
potential developed galvanic cell 
and the current flow from the anodic 
area the cell the cathodic area 
the cell. says that because the anodic 
and areas are distributed along 
pipe line, apparent some method 
locating such areas should used 
that will eliminate the necessity ex- 
the pipe. says such 
method available the use cop- 


NOTICE! 
NACE Offer 
Pay $1.00 
For Back Issues 
CORROSION 
has been withdrawn! 


TECHNICAL COMMITTEE ACTIVITIES 


per sulfate half cell, high resistance 
voltmeter and contact 
structure. describes, length, this 
method field testing his report. 
Results such survey obtained 
bare pipe line are discussed detail. 
reports tests made laboratories 
have confirmed the field results obtained. 

The survey made for the report in- 
cluded tests with the earth current meter 
made foot intervals. actual 
operation, the earth current tests are 
made intervals 500 1000 feet. 
The point which the earth current 
test made the point highest 
survey which the tests are made 
foot intervals. Mr. Peifer says this 
will found the point maxi- 
mum discharge and because this, the 
low current will probably somewhat 
greater than the current required, but 
such low value compared the 
current required raise the potential 


that economical. 

concluding his report, Mr. Peifer 
says found that the earth current 
reading made over cathodic area 
the current required the current cal- 
culated, and the reading made over 
the anodic area, the calculated current 
per square foot must multiplied 
the factor K(1.3) secure the current 
required. 


(Continued From Page 57) 

man and vice chairman the Technical 
Practices Committee are filled ap- 
pointment the president and the ap- 
pointees serve for period two years. 

When Mr. Schmidt became chairman 
the Technical Practices Committee 
there were committees; now there 
are 90. largely responsible for the 
reorganization the committees 
March, 1954. will continue ac- 
tive NACE technical committee 


ACH 


Water Conditioning 


EACH Found the Answer Wright! 


Wright never offers your water conditioning 
problems are individually studied and analyzed our tech- 
nical staff. The answer each problem contained 


complete personalized report prepared especially for you. 


After you adopt our recommendations, constant field and 


Specializing Water Conditioning 


laboratory checks insure proper eco- 
nomical performance. Write call 
collect today for complete survey 
your individual water conditioning 
problems, 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 619 WEST LAKE STREET, CHICAGO ILLINOIS 
Offices in Principal Cities 


@ Softeners, Filters and other external Treating Equipment 
@ Nelson Chemical Proportioning Pumps 
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Name Change Will Asked 


Masonry Materials Unit 


mours Company, Incorporated, Wil- 
mington, Delaware, Chairman NACE 
Technical Unit Committee T-6K Cor- 
rosion Resistant Construction with Ma- 
sonry and Allied Materials, says the com- 
mittee will ask 
have its name changed 
Chemical Resistant 
Masonry Construction. 
Chicago during the 
March Conference, 

three reports were 

given the com- 

the chairman. These 

the T-6K proposed 

Honnaker report “Chemical 

Resistant Masonry Construction.” Mr. 

Honnaker indicated draft the report 

will ready for discussion the next 
NACE annual meeting. 

The report submitted the Commit- 
tee Cements was considered too 


extensive and condensed and 
summarized. Also included this 
report are resistance tables 


Nelson type chart. will 
Cements listed will defined type 
and general composition. 

the report Introduction Ma- 
sonry, was decided include general 
applications and limitations masonry 
construction, including charts tempera- 


ASSOCIATION CORROSION ENGINEERS 


ture drop vs. thickness brick work 
given operating temperatures. 


The report concrete supporting 
structures was considered adequate but too 
technical for the scope the committee 
and will simplified. The report con- 
cerns rectangular and round tanks, 
additional report concrete floors 
ing considered. 

new assignment given committee 
member prepare report masonry 
shape, sizes, and costs. The report will 
include illustrations, hollow glazed 
tile, red shale and fire clay brick, carbon 
brick, and temperature and corrosion re- 

assignment has been made 
committee member prepare report 
the chemical resistance reinforced 
concrete. All assignments and reports are 


submitted the chairman within 
three months. The send 
copies the reports all committee 


members for study and comments, prior 
incorporating the reports into the com- 
mittee report. 

Also planned questionnaire asking in- 
dustry for specific chemical resistance 
masonry problems. The questionnaire will 


include corrosives and 
processes, operating 
countered cements and 
interliners. 


lon Exchange Course Set 


laboratory and lecture course 
Applications Ion Exchange Resins 
and Membranes will held August 22- 
26, 1955 the Polytechnic Institute 
Brooklyn, Livingston Street, Brook- 
charge the couse. 


“CORECO” corrosion rectifying systems eliminate 
leaks caused corrosion immediately. one case, 
pipe line was given the positive protection 
system. Corrosion leaks dropped 
from peak one year the next year. There 
has not been leak since the system was installed. 


The operating the pipe line more than 
offset the investment for better protection with profitable 
savings maintenance, labor and loss product. 


Learn free charge how you can eliminate your 
corrosion problems. Write, describing your problem, to: 


*Company name file 


Interim Report Readied 
Metallic Sheath Task Group 
Concentration Cells 


Maitland, American Telephone 
Telegraph Company, New York 
chairman NACE Task Group 
Lead and Other Metallic Sheaths 
says the 1954 report the 
ect group the Development 
mation Concentration Cells will 
submitted Unit Committee T-4B 
interim report. 


the project group Development 
Technical 
tion 
tion, there was 
indication 
creasing 
the number 
lead 
due galvanic cor- 
rosion caused dis- 
similar metals from 
cables one large 
power company. The 
report also 
that similar 
tion obtained 
concerning cables 
other power companies and from 
phone companies possible. 


discussion this report, one 
ported that approximately percent 
the sheath failures telephone cables 
large city area were believed due 
local concentration cells and percent 
long cell action. Another memiber re- 
ported failures power cables the 
same area followed similar pattern. 
member the committee that 
percent failures power cables 
large metropolitan area were caused 
dissimilar metals. also reported 
that intensive study sheath failures 
the power system was made. mem- 
ber from another city reported similar 
study failures were made that area. 
member from Indiana reported simi- 
lar failure studies made 
that state. member from Illinois re- 
ported that extensive breakdown 
causes made telephone cable sheath 
failures caused corrosion 


Classification Failures Planned 
was pointed out that, general, 


Maitland 


(Continued Page 62) 
Cathodic Protection— 
(Continued From Page 58) 
lated corrosion rates bare steel 
checked against the 
and that may not possible stop 
protected line. Commenting this, 


protection. 


discussing conditions, one 
stated that under some conditions, the 
use remote electrodes 
pointed out ‘that the remote 
trode should not used 
situations and that many fail 
stress the importance areas 
vs. cathodic areas. This 
portant many cases. 
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For longer cable life cathodic protection 
Anaconda Type Cable 


Moisture, soil acids and alkalies, and 
—most important oil are tough 


present cables used Cathodic Pro- 
tection. 


Anaconda’s new Type Cable 
specially designed—with double cov- 
ering polyethylene and Den- 
sheath* (PVC) resist these 
enemies cable life. This means less 
frequent replacement major sav- 


ings both labor and material costs. 
*Reg. U. S. Pat. Off, 


Polyethylene and Densheath used 
ANACONDA Cable are inherent- 
resistant oil. And they have high 
resistance electro-endosmosis, 
well moisture and most acids, 
alkalies and chemicals found cor- 
rosive soil areas. Rugged Densheath 
jacket withstands toughest abrasion, 
and weathering. 


This cable light easy in- 
stall, splice and terminate. Ask the 


Man from Anaconda—or your Distri- 
butor for full information. 
write for Bulletin 5450: “Ana- 
conda Cathodic Protection Cable.” 
Anaconda Wire Cable Company, 
Broadway, New York New York. 


ANACONDA’ 


Where Anaconda Type Cable and Cathodic Protection Cut Corrosion Costs 


Tank farms 


Booster stations 


Pipe lines 


Oil Refineries 


ANACON 
i 
55341 
OPPER AND ALUMINUM 
WIRE AND CABLE 
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Interim Report Readied— 
(Continued from Page 60) 


telephone company cables will not 
expected have hign percentage 
sheath failures due 
metals power company cables. Tele- 
phone cables have greater uniformity 
types materials and local conditions 
encountered telephone cable plant, 
was mentioned that most sheath failures 
are the combined result 
causes. member from California stated 
that power cable failures are most fre- 
quent residential sections one 
metropolitan area where corrosion 
often caused copper-lead couples 
wet environment. Similar failures are 
not experienced the downtown area 
where soil conditions are relatively dry. 


said this may may not have been 
caused heat generated the power 
The task group accordingly has 
initiated project prepare definitions 
for classification sheath failures which 
companies may use guide. 


Task Group T-4B-1 also has project 
group investigating information al- 
ternating current corrosion. One mem- 
ber the committee reported that his 
knowledge, nothing new has developed 
a-c corrosion lead sheaths, but 
that the measures taken for protection 
the telephone cables his area 
previously reported the committee 
were continuing function satisfactor- 
ily. Another member has reported that 
induced a-c has high volts present 


you like it, dear? The beauty operator 
promised THESE curls pull out! 


don’t recommend hair style, but there some 
merit the lady’s statement. That’s why Standard Mag- 
nesium’s VIBRA-PAK Anodes have patented, core. 
core that just pull out. 


There’s just the many reasons for specifying 
VIBRA-PAK Anodes your next corrosion job. There’s 
also the fact that the magnesium used each VIBRA-PAK 
Anode spectrographically analyzed, assure you greater 
purity, more current per pound. And, course, there’s the 
time-saving factor which gives VIBRA-PAK it’s name; each 
anode comes you pre-packaged backfill; compacted 
and centered, ready drop the hole. 


specify VIBRA-PAK Magnesium Anodes YOUR next job. 


SPECTROGRAPHICALLY 


ANALYZED ANODES 


AND CYLINDRICAL ANODES 


pipe line may have caused its 
ure but that proof this lacking, 
However, selenium stack series with 
ground bed was installed correct 
the condition and believed 
tioning satisfactorily. 

One member the committee 
ported observation several cases 
corrosion house plumbing which were 
considered possibly caused a-c 
corrosion. has also been reported 
the committee that one instance 
recording volt meters installed read 
potentials between cables 
showed decided change 
when nearby a-c lighting circuits were 
turned and off. Another instance re- 
ported the failure copper tubing 
near radio station ground which may 
have been caused a-c corrosion. Proof 
lacking this case also. The com- 
mittee has discussed the possibility that 
a-c rectification the presence var- 
ious metallic orides will 
corrosion. 

The project group Task Group 
T-4B-1 assigned investigate and de- 
velop technical information corrosion 
that work the development probe 
determine corrosiveness soil be- 
ing undertaken research project 
the American Gas 

Mr. Maitland says that increase the 
activity his committee, assign- 
ing each member Task Group 
one the project groups the com- 
mittee. has asked that the work 
these project groups carried forward 
actively practicable. 


Battie Vice-Chairman 
Group Committee T-1 


Jack Battle, Humble Oil Refin- 
ing Company, Houston, Texas has been 
elected vice-chairman Technical Group 
Committee T-1 Corrosion and 
Gas Well Equipment. 

Oxford, Sun Oil Company, 
Beaumont, 
chairman an- 
nounced the election 
Mr. Battle and 
said his term of- 
ately expire 

Mr. Battle su- 
pervising chemical 
engineer pro- 
duction department 
Humble Oil Re- 
fining Company. 
was educated 
Southern Mehodist University the 
with Humble since 1933, specializing 
problems involved oil 

has been chairman NACE 
Technical Unit Committee T-1H Oil 
String Casing Corrosion since the com- 
mittee’s inception. became mem- 
professional engineer. addition his 
NACE activities also active the 
American Petroleum Institute, 
can Institute Mining and 
cal Engineers and the American 
cal Society. 


Battle 


The number authors listed 
1950-51 Bibliographic Survey Corro- 
sion published the NACE 
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TECHNICAL COMMITTEE ACTIVITIES 


proved 
gasoline plant 
corrosion preventive 


= 


THE GASOLINE PLANT 
KONTOL PREVENTS CORROSION 


Inthe gasoline plant, well the refinery, Kontol corrosion 
inhibitors are preventing thousands dollars worth corrosion 
destruction. Kontol not experimental corrosion inhibitor, but 
has been used successfully gasoline plants all over the country. 
absorption systems less make-up oil required since Kontol 
completely rids the system corrosive products which discolor 
and contaminate the absorption oil. sulphur removal systems 
Kontol keeps the alkylamine solution clean and 


ABSORBERS COOLING COILS 
DEPHLEGMATORS SEPARATORS 
CONDENSERS FRACTIONATING COLUMNS 


TRETOLITE COMPANY 


SAINT LOUIS LOS ANGELES 


increases removal efficiency. 


For full particulars, get touch with the Tretolite engineer your area. 


DIVISION PETROLITE CORPORATION 


CORROSION INHIBITING 


DESALTING DEMULSIFYING 
SCALE PREVENTING ANTI-FOAMERS 


369 Marshall Avenue, St. 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


ANTI-STRIPPING ADDITIVES 


| 
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Sucker rods, old new, get positive protection 
against corrosion when treated with COREXIT. 


Inside the casing—inside the tubing and the 
sucker rod, COREXIT builds lasting film, loosens 


scale, and prevents further corrosion. 


COREXIT also checks hydrogen embrittlement, 
frequent cause sucker rod breakage. 
Get all the facts COREXIT and its money-saving 


advantages your job. 


For complete details COREXIT, 
write 


SALES TECHNICAL SERVICE DIVISION 
HUMBLE OIL REFINING CO. 


HUMBLE OIL REFINING CO. 


HUMBLE 


West Kansas Sour Well 


Group Confers Survey 
Comparing Inhibitors 


The Western Kansas Task Group 
Unit Committee T-1D Sour Oil Well 
Corrosion discussed results survey 
recently completed comparing corrosion 
inhibitors, Thirteen members attended 
the meeting held Great Bend, Kansas 
June The summary the survey 
included performance seven different 
corrosion inhibitors compared with 
each other tested wells Western 
Kansas for periods fourteen sixty 
months. Records were kept the wells 
indicate treating procedure including 
number months treated, quarts in- 
hibitor per week and frequency treat- 
ment, number rod jobs per well 
month, rod replacements per well month, 
tubing jobs per well month, 
ing replacements per well 
general information assist 
the data, the following was 
presented for each well: barrels pro- 
duced per day, barrels water produced 
per day, water cut percent, maximum 
rod stress, strokes per minute, 
stroke, size tubing, size rods, type 
rod steel, and pump bore. 
127 wells was included the survey. 

Koger, Cities Service Oil Com- 
pany, Bartlesville, Oklahoma, 
the Western Kansas Group re- 
ports that the committee will circular- 
ized for suggestions future work. 


Compton Heads New Group 
Tests and Surveys 


Irwin Dietze, Department Water 
Power, Los Angeles, California, 
chairman NACE 
Technical Unit Com- 
mittee T-4B Cor- 
rosion Cable 
Sheaths 
that Compton, 
Bell Telephone Labo- 
ratories, Murray Hill, 
New Jersey, has been 
appointed chairman 
new project com- 
mittee under Task 
Group 
Tests and Surveys. 
committee 
designated T-4B-3A and assigned the 
study lead chloride half cells. 


New Correspondents Added 
Corrosion Magazine 


New correspondents for Corrosion 
have been added follows, replacing 
retiring correspondents the industrial 
categories given: 

Co. New York, for the power 
category. 

Nickel Co., Inc., New York, Y., for 
the Pulp, Paper, Mining 
category. 

Riegel, Republic Steel Corp. 
Massilon, Ohio, ferrous metals. 

Abstracting services provided 
include: The Corrosion 
tion Corrosion magazine; the 
ographic Surveys Corrosion aid the 
NACE Abstract Punch Card Service. 
Details about any these can 
tained writing NACE Central office, 


Compton 
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NATIUNAL ASSOCIATION 
OF CORROSION ENGINEERS 
cee 


CENTRAL NEW YORK SECTION’S meeting Kingston, Ont. May was attended 
members and guests including: Rigsby, Works Engineer, Aluminum Company Canada, 
Ltd., Kingston Works; Godard, Head Chemical Division, Aluminium Laboratories, Ltd., 
Kingston; Kellogg, Niagara Mohawk Power Corp., Syracuse, Y., Section Chairman and 
Watson, Corrosion Services, Ltd., Toronto. Mr. Watson spoke “Some Experiences 
With Cathodic Protection.” The aluminum plant was toured during the afternoon prior the 


meeting. 


HOUSTON SECTION OFFICERS are Alvan Richey, Cathodic Protection Service, chairman; 

George Hall, Thornhill-Craver Co., vice-chairman and Joy Payton, The Texas Company, 

Sharpe, Napko Paint and Varnish Works, trustee was not present when 
the photograph was taken. 
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Permian Basin Section 
Hears Evans May 


Approximately members and guests 
attended the May meeting the 
Permian Basis Section the Odessa 
Petroleum Club. Evans, president 
Engineering Test Service, Incorpor- 
ated, Tulsa, Oklahoma, spoke Non- 
Destructive Testing Materials. 

October will the dates for 
the sixth Biennial Permian Basin Cor- 
rosion Tour. 


Meeting 
Houston Includes 
Diversified Program 


Ten symposia have been scheduled 
the technical program the South 
Central Region’s meeting Houston 
October 18-21. The meetings will 
held the Hotel, 
Houston. Nineteen technical committees 
have scheduled meetings also. 

Titles the symposia and their re- 
spective chairmen are: Utilities, Charles 
Woodman, Southwestern Bell Tele- 
phone Co., Dallas; Chemical Industries, 
Ashbaugh, Carbide and Carbon 
Chemicals Corp., Texas City; Pipeline 
Corrosion, Woody, United Gas 
Corp., Houston; Recirculated Cooling 
Water Corrosion, Forbes, Aqua- 
trol, Houston; High Temperature 
Corrosion, Milton Holmberg, Hous- 
ton; Cathodic Protection, Gordon 
Doremus, Cathodic Protection Service, 
Houston; 

Inhibitors, Norman Hackerman, Uni- 
versity Texas, Austin; Oil and Gas 
Well Corrosion, Oxford, Sun 
Oil Co., Beaumont; Protective Coatings, 
Sharpe, Napko Paint and 
Varnish Co., Houston; Marine Corro- 
sion, Frank Dial, Pure Oil Co., Houston. 


Cogshall Discusses Plant 
Maintenance Painting 
Detroit Section Meeting 


Detroit section’s May meeting fea- 
tured talk the Economics Plant 
Maintenance Painting James Cog- 
shall the Pennsylvania Salt Manu- 
facturing Mr. Cogshall pre- 
sented the basic modern methods 
modern maintenance painting which are: 
The proper selection compatible 
corrosion resistant high-built 
proper surface preparation and applica- 
tion, tightening initial application 
after several months’ exposure has indi- 
cated thin areas rusting, 
the periodic inspection and touchup 
rust sharp edges and prominences 
and periodic cover coating when 
necessary for appearance. this way 
life over twelve years can ob- 
tained aggressive chemical exposures 
without the complete new surface prepa- 
ration and primer application required 
the paint allowed deteriorate be- 
yond the initial failure stage. The meet- 
ing was attended approximately 
from the Detroit area. 

Final meeting Detroit Section for 
the 1954-1955 season was scheduled June 
the Rackham Building Detroit. 
Dr. Gutzeit the General American 
Transportation Corporation 
grammed speak the Kanigan Proc- 
ess For Chemical Plating Nickel. 
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3000 Mile Area Covered Permian Tour 


SCENES PREVIOUS TOURS are shown above. Top photograph shows Thomas Matthews II, 
chemical engineer, The Western Company, Midland and Lamar Sudduth, plant engineer, 
Stanolind Oil and Gas Co., Midland examining piece corroded steel inside tank. Bottom 
view group about enter and inspect tank, left right: John Knox, research chemist, 
The Western Co., Midland; Lamar Sudduth, George Neill, Group Leader, The Western Co.; 
William Price, chemical engineer, The Western Co.; Thomas Matthews Lawrence 
Lyon, analytical chemist, The Western Co.; Danny Walters, chemist, Durant, Okla.; Thomas 
Matthews, attorney, Chicago; Willis Keisling, Division engineer, Atlantic Refining Co., 
Midland. 


Fill Out and Mail to: Kemper, Permian Enterprises, Inc., Texas 


Enclosed find $20 Registration Fee for the SIXTH BIENNIAL 
PERMIAN BASIN CORROSION TOUR for: (Please print typewrite) 


Company 


Street, City and 
you want the Registration Committee reserve hotel accommodations indicate for which 


dates: 


Registration fee includes: Air-conditioned busses, barbecue, lunches, tour report booklet. 


Exhibits Planned 
For 6th Biennial 
Event October 12-14 


3000-square-mile area centered 
Odessa, Texas will the scene the 
Sixth Biennial Permian Basin Corrosion 
Tour, this area there will available 
for inspection about 300 pieces equip- 
ment exhibits, including different 
types oil field and refining equipment. 
Registrants for the tour will travel 
air-conditioned busses and participate 
daily discussion sessions concerning the 
equipment inspected. 

Sponsored the Permian Basin 
tion the National Association Cor- 
rosion Engineers, the tour expected 
attract about 250 persons 
quarters the Lincoln Hotel 

Eight years ago, members Permian 
Basin Section conceived the 
inspection equipment service over 
extended periods the field would 
more indicative the true value cor- 
rosion mitigation measures 
term laboratory tests. The firsi two 
tours were confined 
Permian Basin section, but 
was decided make the tour available 
all interested persons. 


Discussion Night 


Featured speakers will participate 
the nightly discussion sessions. The 
practice give complete 
materials including names. 

Discussions will published and all 
registrants will receive copies. Addi- 
tional copies are available each. 

Joseph Rench, Napko Paint and 
Varnish Co., Houston, scheduled 
speak corrosion the Lincoln Hotel 

exhibition many methods and 
materials useful corrosion prevention 
will held the main ballroom the 
Lincoln Hotel. Special corrosion samples 
will shown there. 

The $20 registration fee includes lunch 
the busses. free barbecue also will 
served the Odessa Chuck-Wagon 
Gang October noon. 


Pre-Registration Available 


Advance registrations for the Sixth Bi- 
ennial Permian Basin Corrosion Tour 
are now being accepted. Using the form 
below please indicate you 
Registration Committee secure hotel 
accommodations, indicating the dates for 
which you want registrations 
many guests possible will located 
housed modern tourist courts the 
Scharbauer Hotel nearby 
headquarters city the Permian 

Tear out and mail the registration 
form left after carefully 
the necessary information. 


AWARDS NOTICE 


The deadline for sending 
nations for the 1955 NACE 
Awards was June and not 
erroneously reported the 
June issue Corrosion. 
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SEEN THE APRIL VANCOUVER SHORT COURSE: (top) Some the speakers (left right, 
top row) Hinst, Babcock Wilcox Co., Alliance, O.; Burnett, Portland, Ore.; 
Shemilt, University British Columbia, Vancouver; center row: Berwick, British Columbia 
Research Council, Vancouver; Schneider, Pacific Gas Electric Co., Berkeley, Cal.; Carroll 
Wakeman, Los Angeles Harbor Dept., Wilmington, Cal.; front row: Aaron Wachter, Shell Devel- 
opment Co., Emeryville, Cal.; Cohen, National Research Council, Ottawa. Members the 
Panel discussion group were: (Second photograph) Berwick, Levelton, British 
Columbia Research Council, Vancouver; Fink, Burnett; third photograph: Schneider, 
Daniel Markoff, Electro Rust-Proofing Corp., Monrovia, Cal.; John McLaughlin, Industrial 
Coatings Vancouver; Levelton, Carson, Pacific Naval Laboratory, Esquimalt, 
B.C. Bottom photograph: Herbert Teeple, The International Nickel Co., Inc., New York; 
Fair, Koppers Co., Inc., Tar Products Pittsburgh; Morris Cohen, Pryor, Kaiser Aluminum 
Chemical Corp., Spokane, Wash., Berwick. 


Panel New Orleans 
Discusses Protection 
Flow and Gathering Lines 


Seventeen members and guests at- 
tending the May meeting the New 
Orleans-Baton Rouge Section Phil’s 
Restaurant, Harvey, Louisiana, heard 
panel discussion Cathodic Protection 
Flowlines and Gathering Lines. 

The panel was composed 
Daniel, Marine Cathodic Protection; 
Fred McLaren, The California Com- 
pany; Robinson, Continental Oil 
Company; Sevin, Allen Cathodic 
Protection; Lee Spinks, Cathodic Pro- 
tection Service and moderated Clif- 
ford Barr Shell Oil Company. 
Subjects discussed were: Insulating 
flanges, hot spot protection, difficulty 
protecting parallel and crossing lines, 
the problem accurately estimating 
current for coated lines and 
sibility protecting entire oil lease 
equipment with single ground bed. 

The meeting was the last the sea- 
son until fall. 


Houston New 


Officers Take Posts 


New officers Houston Section are: 
Alvan Richey, Cathodic Protection 
Service, chairman; George Hall, 
Thornhill-Craver Co., vice-chairman and 
Joy Payton, The Texas Company, 
secretary-treasurer. Sharpe, Napko 
Paint and Varnish Works, trustee. 

Mr. Richey manager sales for his 
company. has held several offices 
Houston Section and currently general 
chairman for the 1955 South Central 
Region meeting held Houston 
October. Mr. Hall, design engineer, has 
mechanical engineering from Lou- 
isiana State University. has held 
several offices the section and mem- 
ber ASME and ASTM. Mr. Payton, 
division corrosion engineer has degree 
petroleum engineering from University 
NACE technical committees and the API. 


British Columbia Short 
Course Attended 


The second Short Course Corrosion 
held Canada was attended 
registrants from such 
tered points San Francisco, Edmon- 
ton and Prince Rupert. was held 
the University British Columbia, 
Vancouver April 19-22. The meeting 
was formally opened Levelton, 
chairman arrangements committee 
and registrants and speakers were 
president the University British 
Columbia. 

large number representatives 
the pulp and paper industry registered 
for the course. 


Tulsa Pipeliners’ Course 


The Seventh Annual Corrosion Short 
Course for Pipeliners held annually 
Tulsa Section has been scheduled for the 
Mayo Hotel, Tulsa, February 15-17 in- 
clusive. James Bell, Service Pipe Line 
Co., 119 East 6th St., Tulsa general 
chairman the course. 
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POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members and 


Companies seeking employees may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over 35 words set in 8 point text type. 


@ Advertisements to other specifications will 
be charged for at $10 a column inch. 


Positions Available 


Corrosion Engineer 
Metaliurgist 
Recent experienced graduate. Labora- 
tory work. Excellent opportunity for ad- 


Major Petroleum Company. 
New York City. CORROSION, Box 55-16. 


ENGINEERS 


Prominent engineering and 
construction firm with 
headquarters New York 
has permanent positions 
open for graduate Elec- 
trical Engineers equiv- 
alent. 


Attractive starting salary 
with opportunity for ad- 
vancement. Minimum 
years experience field 
testing and design cor- 
rosion mitigating systems 
required. Must willing 
travel. 
Submit resume 


experience, education 
and personal data to: 


CORROSION 
Box 55-19 


Wanted: Aggressive corrosion engineer 
tendent for cathodic 
neering and sales company New 
Orleans area. Requirements: Experi- 
ence, travel and desire make future 
for self. CORROSION, Box 55-21. 


Bibliographic Surveys Corrosion pub- 
lished the NACE contain abstracts 
carefully indexed ac- 
cording the NACE’s Abstract Filing 
System. 
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Positions Wanted 


Corrosion Engineer—11 years experience 
corrosion mitigation work dealing with 
transmission and distribution pipe lines, 
tank bottoms and lead-sheathed cables. 
Excellent CORROSION 
Box 55-18. 


NACE Abstract Card Service consists 
about 2000 2-row punch cards year 
with abstracts corrosion literature 
printed them. They are cross-indexed 
and punched topics. 


Corrosion Scientist PhD degree, age 
45, married, years diversified experi- 
ence metallurgy; particularly corro- 
sion, university and industry research 
(paper, electrical, steel). Immigrated 
years ago. Now employed. Seeking 
responsibilities. Ex- 
cellent references. CORROSION, Box 


55-20. 


Graduate Electrical Engineer—Licensed 
member NSPE and 
NACE, over years active engineering 
experience partly corrosion engineer- 
ing work for the Navy, desires be- 
come affiliated with engineering 
large industrial concern consultant 
direct corrosion department opera- 
tions. South Southeastern USA pre- 
ferred. CORROSION, Box 55-15, 


Officers for Permian 
Basin Tour Are Named 


Officials charge the Sixth Bi- 
ennial Permian Basin Corrosion Tour 
are follows: Thomas Modgling, 
Aquaness Corp., Midland; 
man; Fred Gipson, Continental Oil 
Co., Midland, program 
ment committee chairman; Kem- 
per, Permian Enterprises, Inc., Odessa, 
registration committee chairman; 
Michel, Cardinal Chemical Company, 
Odessa, transportation committee chair- 
man, 

John Watts, Internal Pipe Line 
Maintenance, Odessa, exhibit-tour com- 
mittee chairman; Harold Winston, 
Gulf Oil Corp., Goldsmith; tour secre- 
tary and tour report committee chair- 
man; Thomas Matthews, The West- 
ern Co., Midland, publicity committee 
chairman. 


Greater St. Louis Section 
Officers Are Installed 


The Greater St. Louis Section has 
announced the election and installation 
new officers for 1955-56 follows: 
Sanford, Nooter Corporation, 
chairman; Shutt, Shutt Process 
Equipment vice-chairman; 
and Kleefisch, Nooter Corpora- 
tion, secretary. 


For the seven years 1945-51 inclusive 
Surveys Corrosion there are 12,414 
abstracts technical literature Cor- 
rosion. Most these include complete 
reference original publication. 


Titanium Metal Industry 
Discussed Portland 


Section, approximately thirty members 
and guests heard Robert Nycum 
the Titanium Metals Corporation 
America speak the titanium metal 
dustry. Mr. Nycum described processes 
sponge, then melted into ingots and 
finally formed into forgings, bars, sheets 
plates, strips, wire, tubing 
shapes. also described the expansion 
taking place the industry 
out that the advantageous 
weight ratio possessed had 
initially overshadowed the metal’s cor- 
rosion-resistant qualities. 

Mr. Nycum said the immediate 
future would used more for cor- 
rosive service. said that major 
need the industry means clad- 
ding titanium plating with onto 
titanium. The talk was with 
slides. 


Short Talks Are Featured 
Chicago Round 


Five “short talks” were 
the Chicago Section’s Annual Corrosion 
Round Table May The meeting was 
held the Engineer’s Club with 
members and guests present. 

Speakers and their topics were: 
Janota, Swift Co., Protective Coat- 
ings the Food Processing Industry; 
Gotsch, American Can Co., Cor- 
rosion Hazards During Food Process- 
ing; Moorman, The International 
Harvester Co., Corrosion Problems and 
Corrosion; Svetlik, Northern 
Public Service Co., Corrosion Control 
Underground 

Host for this, the last meeting the 
1954-55 season was the Lithcote Corp. 
Senior host was Baldwin, Jr. and 
his assistants were Jekot, 


Sabine-Neches Section 
Seats New Officers 


New officers were elected 
ducted the May meeting Sabine- 
Neches Section Orange, Texas. The 
new officers are Mack Abraham, Cities 
Service Refining Corp., Lake Charles, 
La., chairman; Jesse Baker, Magnolia 
Petroleum Co., 
man; Wafer, Ohmstede Machine 
Works, Beaumont, 
Charles Huddleston, Socony Paint 
Products Co., Beaumont, trustee. 


Atlanta Section Officers 


Atlanta Section officers have been 
Plantation Pipe Line Co., Atlanta, 
man; Douglass Rosselle, 
Telephone Telegraph Corp., 
lanta, vice-chairman; Christopher 
Georges, Pipe Line Service Corp., 
lanta, 


Four Bibliographic Surveys 
sion have been published 
ering literature published the 
1945-51 inclusive. 
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ANOTHER WAY pays specify coatings formulated with BAKELITE Resins 


protection 


steam, 
acid and weather 


This the receiving dock The Borden 
Company milk plant Wellsboro, Pa. 
See the metal and masonry surfaces 
shown the upper photo. Unsightly 
peeling and blisters testify the need 
for coating performance superior 
that the ordinary paints that failed. 
weather extremes enough, 
lactic acid and live steam add the 
maintenance problem here. 

why coating based tough 
BAKELITE Vinyl Resins 
and sprayed on. seals the porous 
masonry surfaces, even bridging scars 
and cracks, Properly applied, experience 
shows that coatings based BAKELITE 


NACE NEWS 


Resins give years longer resistance 
moisture, corrosive atmosphere, acids, 
alkalies, and other destructive agents. 

Whatever your coating problem— 
formulators coatings based 
Brand Resins. For names 
suppliers, and free copy our book- 
let, Resin Coatings for In- 
dustry,” write Dept. BB-33. 

Formulators better coatings rely 
BAKELITE for “one-source 
longer years experience, greater facil- 
ities and greater variety resins for un- 
biased recommendation and selection. 


New coating formulated from BakEtITE Vinyl 
Resins by Better Finishes and Coatings Inc., 
Newark, N. J., and applied by Protective Prod- 
ucts Co., E. Syracuse, N. Y. 


BRAND 
Phenolic, Epoxy, Styrene 


RESINS for COATINGS 


BAKELITE COMPANY, Division Union Carbide and Carbon Corporation East 42nd Street, New York 17, 


The term and the Trefoil Symbol are registered trade-marks UCC 


AKELITE 


Publications Progress 


Reported Chairman 


Hoxeng 
Chairman, Publication Committee 


The Highlights 1954: The impor- 
tance publications very apparent 
the treasurer’s annual report and will 
well cite few figures from that 
report. The association’s 1954 income, 
exclusive the annual conference, was 
about $208,000; and this amount about 
$151,000, percent was derived from 
publication 

1955, expected that publications’ 
income will exceed $172,000 and will con- 
stitute about percent the total for 
the association (again exclusive annual 
conference). 


important that the association’s 
members should know more about the 
source this income. One source 
membership dues. However, only about 
$18,000, less than percent pub- 
lication income was allocated from mem- 
bership dues. Another 8.5 percent came 
from nonmembership subscriptions 
Corrosion. Sale Bibliographic Surveys 
and subscriptions Abstract Card Serv- 
ice accounted for another percent. The 
biggest source income and the one 
that last year accounted for about 
percent the publication income the 
advertising Corrosion. must re- 
alize, therefore, that the advertising 
Corrosion not only important for the 
sales message that conveys but also 
the lifeblood that enables continue 
publishing the very important editorial 
portion Corrosion, 


During 1954, the total number pages 
printed Corrosion increased only 
slightly. One factor, course, was that 
1954 for the first time, yearbook 
was published separately. contained 
pages and included much information 
included Corrosion previous years. 
Had this been included Volume 
Corrosion, there would have been 
increase the number pages about 
percent over 1953. 


Last year stressed the need for 
more technical articles the growth 
both quality and quantity our Techni- 
cal Section was continue. happy 
report that during 1954, there was 
marked increase particularly the num- 
ber voluntary papers submitted 
Corrosion for publication. Although 
many these articles were not received 
time for publication during 1954, 
were able increase the number 
technical articles percent over 1953. 
Actually, because slack first six 
months, the total number pages 
technical articles decreased slightly from 
1953. The real effect the increased 
contribution beginning show now 
and during the first quarter 1955, 
increase percent over the corre- 
sponding quarter 1954 
achieved. Prospects are good for full 
supply manuscripts for the remainder 
tained, continued emphasis must 
placed the submission papers for 
review. 

few words should said about 
other publications. The Yearbook, pub- 
lished for the first time 1954, has 
already been mentioned. very favor- 
able response was received this single 
volume containing the membership di- 
rectory and much useful information 


about the Association, its aims, the 


1800 
PAGE SIZE 
INCREASED 
< 
1200 SEPARATE 
YEARBOOK 
a 
900 
600 
300 


Figure 1—Growth the size Corrosion 


40 


ANNUAL REVENUE, THOUSANDS OF DOLLARS 


"45 '46 ‘47 '48 ‘49 "53 '54 ‘55 'S6 ‘58 


Figure 3—Growth the advertising revenue 
from Corrosion. 


Technical Practice Committees and the 
scope their activities. 

During 1954, the Bibliographic Survey 
volume was published containing over 
3500 abstracts technical articles that 
appeared the world literature during 
1948-1949. addition, similar abstract 
volume for articles published during 1950 
and 1951 has been prepared will 
published the very near future. 

Interest has continued the Corro- 
sion Abstract Punch Card Service. Dur- 
ing 1954, about 2000 abstract cards 
articles published mostly during 1952 
and 1953 were issued about 100 sub- 

considering future publication 
activities, should like take brief 
look 

The First Ten Years Publications. 
The record one that all Association 
members may proud of. The growth 
Corrosion magazine can indicated 
several ways. First, may consider 
the growth size Corrosion illus- 
trated Figure The number pages 
printed per year shown for each 
the first ten years. Even with the larger 
page size, almost six-fold increase has 
been obtained. Second, let consider 
the growth the interest Corrosion. 
Figure shows that the number 
copies printed per month has increased 
about twelve-fold during the first ten 
years. Third, let consider the increase 
annual advertising revenue Corro- 
sion shown Figure Here again 
marked growth apparent. 

mentioned before, publication 
activities now include more than the 
monthly journal, final measure 
growth publication activities during 
the first ten publications, 
should like illustrate what may 
consider the NACE contribution 
corrosion literature. This shown sche- 
matically Figure Beginning 1945, 
have the first volume Corrosion. 
Each year add additional volume 
important technical information that 
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a a 


AVERAGE MONTHLY DISTRIBUTION, 
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Figure 2—Growth interest Corrosion, 


Figure 4—NACE contribution the 
Corrosion. 


serves sound base for other 
useful information. 1948, 
Survey corrosion was 
published; and 1951, second 
graphic Survey volume was added. Also, 
1951, the Corrosion Abstract 
Card Service was initiated; 
subsequent year, about 2000 
cards have been made available. 1954, 
the third Bibliographic Survey volume 
was published, and very soon the fourth 
such volume will published. 

These publications will continue 
through the years and serve good 
foundation for future contributions. The 
remarkable growth achieved during this 
ten-year period publications related 
corrosion real tribute the fore- 
sight the founders the association 
and particularly those who worked 
hard the formative years the pub- 
lication activities. This remarkable 
growth also tremendous challenge 
all now active publication activities 
and those you who will become 
active the years ahead. Now final 
word about 

The Years Ahead. publication activ- 
ities, must constantly look and plan 
ahead. Your publication committee must 
decide this year next year’s 
and must consider now the broad aspects 
the next ten years publication. 
Serious thought must given such 
questions as, “What the optimum 
the monthly journal? Should evet- 
tually consider separate news 
separate abstract editions? Should 
have annual Bibliographic 
The answers these and many 
questions will very important 
mining the future course pub 
lications. have set high for 
the future based the 
growth the past. This 
been possible because the 
bers the association. With your 
tinuing help, shall achieve goals 
and then even higher 
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Air Pollution Foundation 
Reduces Research Studies 


Active research studies conducted 
the Air Pollution Foundation have been 
from 46. During the past 
year air pollution projects have been 
including tests the Houdry 
converter, which the founda- 
tion not ready for use 
means removing hydrocarbon emis- 
sions ‘rom exhausts automotive ve- 
hicles. Test the converter showed 
efficiencies percent first instal- 
lation rapid decline use. 


projects completed include plant 
damage studies, projects for measuring 
hydrocarbons and oxidants the air, 
studies refinery emissions, aldehydes 
and other gases and the development 
new scientific devices. The 
foundation’s solar radiation wavelength 
study Washington, indicates 
that the main difference between smoggy 
and normal air higher concentration 
nitrogen oxides; and infrared studies 
the University Denver show 
higher hydrocarbon content smoggy 
than normal air. 


Magnesium Anodes Hot 
Water Tanks Sometimes 
Generate Sulfide Gas 


Magnesium anodes installed hot 
water tanks provide protection against 
corrosion surfaces not glass coated 
have been removed some 
cause they caused hydrogen sulfide gas 
generated water with high sul- 
fur content. This was reported the 
Porcelain Pacific 
Coast Conference Los Angeles March 
Lee Erwin, Day and Night 
Division The Carrier Corp. said 
that when this happened tanks de- 
signed have less than square inches 
exposed metal dangerous situation 
was created. 

Erwin also reported that during 
his company’s testing was learned that 
some glass linings were completely dis- 
solved certain domestic waters. 
also regretted that specification 
Standard has been prepared for glass 
lined water tank. 


Australian Committee Like 
ISCC Group Contemplated 


are under way for the forma- 
tion group similar the NACE 
Corrosion Committee 
among ihe scientific and technical or- 
Australia, This informa- 
tion was given Norman Boas, 
the Australian Association 
for Corrosion Prevention. 

Mem! ers the association will par- 
the fall symposium cor- 


Georgia Engineering 
Society Hears Van Nouhuys 


Van Nouhuys, Southeastern 
Pipe Line Co., Atlanta, spoke lunch- 
eon meeting the Georgia Engineering 
Society May 23. His topic was Cor- 
rosion the Run. The program was 
sponsored Atlanta Section under the 
leadership George Jeffares, Plant- 
ation Pipe Line Co., Atlanta, chairman. 

Ivy Parker, Plantation Pipe Line 
Co., Atlanta, addressed the Georgia Sec- 
tion the American Chemical Society 
its monthly dinner meeting May 27. 
Her topic was Some Applications In- 
hibitors Control Corrosion. 


British-U. Societies 
Set Combustion Meetings 


The British Institution Mechanical 
Engineers and the American Society 
Mechanical Engineers will hold joint 
conference combustion June 15-17 
Massachusetts Institute Technology, 
Cambridge and England, October 25- 
the great Hall the Institution 
Civil Engineers London. 

Forty papers are presented 
five sections. 

Persons interested attending should 
write Blake, ASEM, West 
39th New York 18, 


Reactor Materials, and 


Glass Reinforced Vessels 
Discussed ASME Meet 


Selection Materials for Sodium 
Graphite Reactor System Wool- 
sey, North American Aviation, Inc., 
Zirconium: Fabrication Techniques and 
Alloy Development and Development 
Fiberglass Reinforced Pressure Vessels 
(authors not named) were included 
papers for presentation during the 
American Society Mechanical Engi- 
neers Diamond Jubilee Spring Meeting 
scheduled Baltimore, April 18-22. 
Copies Woolsey’s paper are 
available from ASME, 39th St., 
New York 18. Per copy 50c. for 
ASME members). 


Leakproof Systems Needed 
Reactor Power Use 


discussing the engineering prob- 
lems related the design and operation 
power systems using nuclear energy 
Dr. Horsman, speaking meet- 
ing the Chemical Institute Canada 
May said “the future such systems 
dependent the development leak- 
proof equipment that can uncondi- 
tionally guaranteed operate for long 
periods without maintenance.” 


Maximum Use Pairs 


Explored NBS 


Methods arranging paired observa- 
tions obtain maximum information 
from minimum measurement and com- 
putation are provided from statistically 
planned experiment studies the Na- 
tional Bureau Standards’ statistical 
engineering laboratory. 


Variations wood which painted 
influence performance when testing 
paints. Thus comparisons are often made 
painting one end board with one 
paint and the other end with another 
paint. 


Tires are ordinarily tested groups 
four using daily rotation equalize 
wheel position and differences between 
surface and edge road. Comparison 
tire treads improved when tires are 
made that half the circumference 
each tire tread has one formula and 
the other half different formula. 

Difficulties arise when more than two 
items are compared. Usual method used 
compare ten pairs materials 
place common standard material each 
pair different materials may rea- 
sonably compared although tested under 
slightly different conditions. Comparison 
made taking difference standard 
and each different material. 
materials require twelve measurements 
half the work expended the 
standard. Also, results involve errors 
measurement with way using re- 
sults estimate size errors. 


Best Method Explained 

Method giving best relative values 
six materials and permitting estimation 
errors consists forming all possible 
pairs among the ten materials. The 
differences obtained can written 
equations the form in- 
volving the six unknowns through 
least squares solution for the un- 
knowns gives best relative values, one 
which may the standard. 

Mathematics for least squares solution 
particularly simple when all possible 
pairs are measured but immediate ob- 
jection large number measurements 
required. Considerable reduction meas- 
urements possible picking subsets 
total array pairs that lead 
simple least square solutions. Instead 
used. subset nine paired with 
and which are paired with re- 
maining letters and Thus any letter 
directly paired with three others and 
indirectly through these with 
maining two. 

Usual procedure calling for six pairs 
with common standard yields only one 
measurement each object and com- 
parisons between materials require that 
difference between these and standard 
added each other. Nine pairs used 
the least square solution allows direct 


(Continued Page 74) 
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PRESENT THE EIGHTH ANNIVERSARY MEETING the Greater New York Corrosion Committee were: Seated, left right: Ryan, 
New York Telephone Co.; Johnson, Port Authority, New York; Bermann, 
Kulman, Consolidated Edison Co. New York, Inc.; 


Brooklyn Union Gas Co.; 


Archambault, New York 


New York City Transit Authority; 


Woodward, New York Telephone Co.; Farabaugh, Pennsylvania Railroad; Kreutzberg, New York Telephone Co.; Standing, 
right: Kelly, Pennsylvania Railroad; Tagare (guest), India; Costanzo (guest), Pittsburgh; Stokum, Long Island Rail- 


road; Kings County Lighting Co.; 
Reed, 
Island Rapid Transit Railroad; Dunbar, 
Moriarity, New York Telephone Co.; 


Dieck, Long Island Lighting Co.; 
Rust, New York Telephone Co.; 


Alicandri, Kings County Lighting Co.; Kruger, Brooklyn Borough Gas Co.; 
Recame, New York Telephone Co.; 
Transcontinental Gas Pipe Line Co.; Bellassai, Transcontinental Gas Pipe Line 
Barron, Albert Ganz Inc.; Palica, Consolidated 


New York Telephone Co.; 


Edison Co. New York, Inc. 


BOOK REVIEWS 


Bibliography Industrial Radiology, 
1952-54, inches, 24-pages, paper. 
1955. St. John Ray Laboratory, 
Califon, N.J. Per copy, $3.00. 

Fifth supplement “Industrial Radi- 

ology” Herbert Isenburger. in- 

cludes references 3021 3697. 


inches, pages, paper. 1955 edition. 
American Standards Association, 
45th New York 17, Free. 

Publication lists and 

mately 1500 American 


indexes approxi- 


cluding 210 for construction 
engineering, 153 mechanical, 272 elec- 
trical, petroleum products, chemi- 
cal and metallurgy. separate sec- 
tion consumer goods contains index 
standards for such items steam 
and hot water boilers, household appli- 
ances and furnishings and gravity and 
fan-type floor furnaces. Booklet also 
contains list ASA publications. 


Proceedings, American Society for Test- 
ing Materials. Vol. 54. 1954. 1412 pages 
inches, cloth. American Society 
for Testing Materials, 1916 Race St., 
Philadelphia Pa. Price not indicated. 
The annual comprehensive report the 


Here’s how Few Dollars SAVE 


Corrosion pre- 
vention fine 

but AFTER 
turn to 


Repair on cor- 
roded water 
header pipe 
Celanese Cor- 
America 


miracle RGLAS 


RESTORES REINFORCES and REPAIRS even the 
worst corrosion damage! 
WRITE FOR price schedules repair kits and bulk materials 


Staten 


Anniversary Meeting Held 


The Greater New York Corrosion 
Commission held its Eighth Anniver- 
sary meeting Hotel Statler, New 
York, concurrently with the NACE 
North East Region Spring Corrosion 
Conference, May 9-11, 1955. 

The committee composed repre- 
sentatives from organizations owning 
and operating underground structures 
New York City and adjacent counties. 
meets least three times year and 
functions clearing house for the 
exchange engineering information 
electrolysis and corrosion problems 
the New York area. 

Represented 
eight railroads, four distribution 
companies, three communication com- 
panies, two electric and gas utilities, two 
water companies, two gas transmission 
companies, two city departments, and 
the Port New York Authority. 

Although the Greater New York Cor- 
rosion Committee has direct connec- 
tion with NACE, many its members 
are assisting the NACE Local Arr: inge- 
welcome guests attending the Twelfth 
Annual Corrosion Conference held 
New York City, March 12-16 1956. 


committee are 


activities ASTM during Author 


and subject indices. 


Korrosion und Korrosionshuntz. (In 
German) Fritz Todt, Editor. 
pages 914 inches, cloth. 1955. 
Walter Gruyter Co., Genthinerstr. 
13, Berlin 35, Germany. Price pet 
copy, 168. 

comprehensive volume covering 

retical and practical aspects the cor 

rosion metals most 

Each the several subdivisions the 

volume has its own editor. There are 

hundreds photographs, 
charts and tables data. Each 

(Continued Page 73) 
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BOOK REVIEWS 


(Continued From Page 72) 


sion liberally referenced. There 
70-page alphabetical subject index. 

For the corrosion worker with 
knowledge German this book should 
prove useful reference. The wealth 
worldwide literature references alone 
make valuable. 


Steel Structures Painting Manual. Vol. 
2—Systems and Specifications. 1955. 
Joseph Bigos, Editor. Steel Structures 
Painting Council, 4400 Fifth Ave., 
Pittsburgh 13, Pa. Price not indicated. 

made itemize the types 

corrosive environments against which 

coatines may expected protect 
steel, with corresponding rec- 
for surface preparation, 
and finish coats. The 
the council provide sets specifi- 
cations which are ramified that they 
may used varying combinations 
secure protection under given conditions. 

These specifications need modification, 

the opening chapter the book points 

out, accommodate for special circum- 
stances related the exposure and the 
economics involved. 

The book divided into sections 
follows, each which subdivided into 
numerous specifications related spe- 
cific items pertaining the painting 
problem: Surface preparation specifica- 
tions, pretreatment specifications, paint 
application specifications, paint specifica- 
tions and paint specifications. 
The types paint include all the con- 
oleoresinous formulations and 
many new formulations involving syn- 
thetics. 

alphabetical subject index 
cluded. 


Finishes for Alcoa Aluminum. pages, 
paper. 1955. Anonymous. 
The Aluminum Company America, 
762 Bldg., Pittsburgh 19, Pa. 
Free. 

brochure, illustrated with many full 

color figures, gives information me- 

chanical, chemical 
methods finishing aluminum. Paint 
lacquers and enamels also are covered. 

Processes are mentioned and results il- 

lustrated. technical data are given. 


Corrosieweerstand van Thermisch 
Verzinkte Staalconstructies. (The Cor- 
rosion Resistance Hot Dip Gal- 
vanized Steel Structures) Dutch. 
Paper bound. Anonymous. Published 
Verzinken, 
Jan Van Nassaustraat 93, ‘S-Graven- 
cated. 

Information given the resistance 
corrosion hot dipped galvanized 
steel includ- 
chemicals and others. tables 
data. Alphabetical subject index. 


Tungsten Electrode 
Specification Prepared 


Tungsten Arc-Welding Electrodes” has 
been published the Aemrican Society 
for Materials and the American 
Society, specification AWS 
Copies can obtained for 
cents each from AWS, West 39th 
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successful routes 


CORROSION CONTROL 


Kither way, you’re right 


Maybe your company runs its own 
corrosion control program. Perhaps 
you regularly call reliable service 
organization for this important job. 
Either way, you’re the right road 
you, your service people, use 
top-quality corrosion con- 
trol chemicals—sodium chromate and 
sodium bichromate. can 
deliver them quickly from strategi- 


DIAMON 


CHEMIC. 


cally located, ready-to-ship stocks. 

offers technical help and 
service problems involving corro- 
sion control. Call your Sales 
Office Chicago, Cincinnati, Cleve- 
land, Houston, Memphis, New York, 
Philadelphia, Pittsburgh St. Louis. 
PANY, 300 Union Commerce Build- 
ing, Cleveland 14, Ohio. 


yan, 

4 
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Inter Society Corrosion Committee 


CORROSION MEETINGS 
CALENDAR 


1955 

July 18-22—Gordon Research Conference, 
American Association for the Advancement 
of Science. Colby Junior College, New Lon- 
don, N. H. 

Aug. 15-17—Society of Automotive Engineers, 
Inc. Golden Anniversary West Coast Meet- 
ing. Hotel Multnomah, Portland, Oregon. 

Sept. 12-15—Society of Automotive Engineers, 
Inc. Golden Anniversary Tractor Meeting 
and Production Forum. Hotel Schroeder, 
Milwaukee, Wisconsin. 


Sept. 15-16—Montreal Corrosion Symposium, 
Sheraton-Mount Royal Hotel, Montreal, 
Canada. 

Sept. 25-28—American Institute of Chemical 


Engineers. Lake Placid, N. Y. 

Oct. 3-7—American Institute of Electrical En- 
gineers, Committee on Technical Operations. 
1955 Fall Meeting, General. Morrison Hotel, 


SMALL 
corrosion 


PROBLEMS 


Acid - handling valves — 
rubber and Plastisol lined 
and plastic type valves. 
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Chicago, Illinois. 

Oct. 9-13—Electrochemical Society, Inc. Fall 
Meeting. Pittsburgh, Penna. 

Oct. 11-15—Society of Automotive Engineers, 
Inc. Golden Anniversary Aeronautic Meet- 
ing, Aircraft Production Forum, and Air- 
craft Engineering Display. Hotel Statler, Los 
Angeles, California. 

Oct. 17-21—American Society for Metals. Na- 
tional Metal Congress and Exposition. Phila- 
delphia, Penna. 

Oct. 31-Nov. 2 i- 
neers, Inc. Golden Anniversary Transporta- 
tion Meeting. The Chase, St. Louis, Missouri. 

Nov. 2-4—Society of Automotive Engineers, 
Inc. Golden Anniversary Diesel Engine Meet- 
ing. The Chase, St. Louis, Missouri. 

Nov. ongineers, 
Inc, Golden Anniversary Fuels and Lubri- 
cants Meeting. The Bellevue-Stratford Hotel, 
Philadelphia, Penna, 

Nov. 27-30—American Institute of Chemical 
Engineers. Detroit, Michigan. 

Nov. 27-30—American Society of Refrigerating 
Engineers. Annual Convention. Hotel Statler, 
New York, N. Y. 


1956 
Jan.—American Society of Heating and Ven- 


LARGE 


corrosion 


PROBLEMS 


Perma-Line builds and 
lines tanks for plating 
and acid handling. 


FIELD corrosion 


PROBLEMS 


Send for 
FREE Book... 


“Perma-Line Linings 
for 


PRODUCTS 


has helped solve them ALL! 


Perma-Line corrosion and erosion resistant products and 
services have, for many years, solved corrosion prob- 
lems various industries reasonable cost. 


Our experienced technical staff prepared help you 
solve those corrosion 
production your plant field operations. 


that slow down 


Why not consult Perma-Line about your particular cor- 
rosion problems? Inquiries given prompt attention. 


Perma-Line Corrosion-Resistant Services and Products include: 


Plant and Field Installations e Metal and Rubber Fabricated Parts e Tank 
and Tank Linings « Perma-Coil Heat Exchanger Coils « Ventilation and 
Exhaust Systems e Pipe and Fittings « Brick and Mortar « Perma-Plugs « 
Plating Accessories e Anode and Industrial Baskets « Coatings and Paints 


ENGINEERS 


tilating Engineers. Annual Meeting. Cin. 


cinnati, Ohio. 


Jan. 30-Feb. 3—American Institute of Electr. 
cal Engineers, Committee on Technical Op- 
erations, 1956 Winter Meeting, General, Hotel 
Statler, New York, N. Y. 

Feb. 26-29—American Institute of Chemical 
Engineers. Los Angeles, California, 

Feb. 27-March 2—American Society for Test. 
ing Materials. 1956 Committee Week. Statler 
Hotel, Buffalo, N. Y. 

May—American Institute of Chemical Engi- 
neers. Queen of Bermuda. 

May 2-4—American Institute of Electrical En- 
gineers, Committee on Technical Operations, 
North Eastern District Meeting. Rochester, 
N. Y¥. 

May 7-10—American Gas Association. Dig- 
tribution, Motor Vehicles, and Corrosion Con- 
ference. Congress Hotel, Chicago, Illinois, 

May 10-11—American Gas Association. Gag 
Supply, Transmission, and Storage Confer- 
ence. Conrad Hilton Hotel, Chicago, Illinois, 

May 21-23—American Gas Association. Chemi- 
cal, Engineering, and Manufactured Gag 
Production Conference. Hotel New Yorker, 
New York, N. Y. 

June—American Society of Heating and Ven- 
tilating Engineers. Semi-annual Meeting, 
Washington, D. C. 

June 17-22—American Society for Testing Ma- 
terials. 1956 Annual Meeting. Chaifonte- 
Haddon Hall Hotel, Atlantic City, N. J, 

June 25-29—American Institute of Ele: trical 
Engineers, Committee on Technical (pera- 
tions. 1956 Summer and Pacific General 
Meeting. San Francisco, California. 

Sept. 9-12 ican Institute of Ch. mical 
Engineers, Pittsburgh, Penna. 

Sept. 16-22—American Society for Testi: Ma- 
terials. 1956 Pacific Coast Meeting. statler 
Hotel, Los Angeles, California. 

Oct. 1-5—American Institute of Electric) En- 
gineers, Committee on Technical Oper itions, 
1956 Fall General Meeting. Morrison Hotel, 
Chicago, Illinois. 

Oct, 28-Nov. 1—Electrochemical Society, Ine. 
Fall Meeting, Cleveland, Ohio. 

Dec. 9-12—American Institute of Chemical 
Engineers. Boston, Massachusetts. 


1957 

Jan.—American Society of Heating an: Ven- 
tilating Engineers. Annual Meeting. Chicago, 
Illinois. 

Jan, 21-25—American Institute of Electrical 
Engineers, Committee on Technical (pera- 
tions. 1957 Winter Meeting. Hotel Statler, 
New York, N. Y. 

Feb. 4-8—American Society for Testing Ma- 
terials. 1957 Committee Week. Benjamin 
Franklin Hotel, Philadelphia, Penna. 

Spring (tentative)—American Institute of 
Electrical Engineers, Committee on Tech- 
nical Operations. Northeastern District Meet- 
ing. Pittsfield, Massachusetts. 


Maximum Use Pairs— 
(Continued From Page 71) 


and more precise comparison for the ten 
pairs actually employed. 


Studies Spark Plugs 


Recent studies six types spark 
plugs made use this arrangement. 
They were tested four two-cylinder 
outboard motors having 
above the other, Plan provided that each 
bottom positions all four engines. The 
pairings of six types. Any one type was 
paired with four others and 
these with the fifth plug. 

Schedule for arrangement plugs 
engines made possible rating plugs 
relative one another using the 
differences performance betwee! plugs 
compare engines because for 
each was based all six plugs. 
cylinder position was evaluated 
six plugs were used twice each 
position. 


For further details see New 
mental Designs for Paired 


nor, Research NBS, 53, 191 and 
Partially Balanced Incomplete Block 
Designs With Two Associated 


(in press). 
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City Gas Manager and City 
Administrator Thompson with 
the plans for the new system that marks 
another Polyken “first”. 


for the nation’s first complete 


fape-wrapped gas system Waynesboro 


There are miles pipe the 

aynesboro, Georgia, new natural 
gas system—and it’s all protected 
from corrosion damage Polyken 
No. 900 Protective Coating. Here, 
for the first time, high-speed power 
taping equipment was used. 

That makes history—this the 
first complete tape-wrapped system 
—but this not experiment. 
Polyken Protective Tape Coating 


PROTECTIVE COATINGS 


Polyken Products Department The Kendall Company 


has already proved what can 
both the laboratory and the field. 
The Waynesboro installation brings 
out all the advantages this tough, 
durable polyethylene protection. 
Polyken Coatings are manufac- 
tured from controlled raw materials 
under controlled conditions. The 
thickness and composition con- 
sistently accurate. The contractor 
has quality control problems. 


Polyken applied right off the 
roll— without heat, liquids, solvents 
thinners. That saves time and 
labor costs. 

The resistance Polyken Protec- 
tive Tape Coating galvanic, 
water and chemical corrosion 
doesn’t vary. resists bacterial 
and fungus growth. has high 
dielectric strength. 

Send coupon for full story. 


Name 


City 


Polyken, Dept. C-G 
222 West Adams St., Chicago Illinois 


Please send complete details the Waynes- 
boro Installation and samples and further in- 
formation Polyken Protective Tape Coatings. 


Company 


Title 


¢ 
nder 
each 
and 
The 
ough 


Gaco N-700 Neoprene Coatings said 
provide protection against splash, cor- 
rosion and acid fumes are produced 
Gates Engineering Co., 100 West St., 
Wilmington. Manufacturer claims prod- 
uct can applied brush roller 
coated, will bond most surfaces, air 
cured, will not soften, run crack un- 
der extreme heat cold and thermo- 
Colors coatings include red, 
slate black, aluminum and gray. 


Nylon plastic said reduce damage 
from abrasion and other wear factors 
produced and marketed Belding Cor- 
ticelli Industries, Inc., subsidiary 
Belding Heminway Co., 350 Fifth Ave., 
New York grant from 
Pont Nemours Co., Wilmington. 
Designated commercially BCI Nylon, 
product includes advantages high 
strength and toughness, will not break 
from flexing, adhesive for wood, 
metal, glass and paper and binds pig- 
ments textiles simultaneously with 
printing, company claims. says prod- 
uct may used fiber binder man- 
ufacture non-woven fabrics such 
rayon, nylon and cotton and hydro- 
carbon barrier for rubber fuel tanks, 
gasoline lines, gaskets and seals because 
resistance aromatic aliphatic hy- 
drocarbons. molding power, product 
has proved successful for gaskets, valve 
seats and seals and for functional 
molded parts requiring high strength re- 
silience and chemical resistance, the 
company reveals. 
Heavy-Gage electrically coated tin plate, 
flat rolled product produced 
Jones Laughlin Steel Corp. Gate- 
way Ctr., Pittsburgh 30. Where corro- 
sion not great factor, plate being 
used for long ternes, aluminum, zinc- 
coated sheets and other metals higher 
cost, the company says. claims ma- 
terial has such advantages good paint 
adhesion properties, need for de- 
greasing customer, uniform gage, 
ductility and tin coating, lower die cost 
due longer life, weight saving 
finished parts and lower material costs. 


Non-Oily Penetrant for loosening cor- 
roded nuts, bolts and larger sized parts 
mechanical equipment produced 
Olin Mathieson Chemical Corp. 
Light St., Baltimore Manufacturer 
claims product fast acting, penetrates 
deeply, non-flammable, odorless and 
does not spread over work. Applied 
pour spout squirt gun, work tapped 
after several minutes with hammer and 
parts can disassembled using proper 
tools, company claims. 


Process Said Diffuse chromium 
into ferrous metals and form stainless 
surface alloy with depths from 0.001 
0.008-inch and more without dimen- 
sional changes has been developed 
Alloy Surfaces Co., 1115 Thirty- 
Eighth St., Philadelphia Process per- 
mits ferrous metals resist corrosion 
even under most severe atmospheric, 
water and chemical corrosion conditions, 
thermal oxidation temperatures 
1700 degrees and wear and abrasion 
under wide variety applications, the 
company Surface will not chip, 
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crack, peel gall even when product 
bent 180 degrees, stretched twisted 
and product can welded before 
after processing, company says. Speci- 
fication gray iron and malleable iron 
castings and Meehanite can treated 
make castings with corrosion resist- 
ance properties, the company reveals. 
recommends process wherever advant- 
ages stainless steel are required 
such items nuts, bolts, washers, 
clamps, wire specialties, tools, dies, pe- 
troleum and aviation products. 


Series Durcopumps standard 
Durco corrosion resisting alloys includ- 
ing Durimet 20, Chlorimet and 
stainless steels and other alloys are de- 
scribed four-page Bulletin P/8 avail- 
able interested engineers from The 
Duriron Co., Dayton 

Epon curing agent combines the ease 
handling the conventional liquid 
polamines with the superior performance 
properties associated with solid polya- 
mine curing agents, according Shell 
Chemical Corp., West 50th St., New 
York 20, N.Y. available trail lot 
quantities and data sheet will sup- 
plied request. 

e 
Koppers Co., Inc. has purchased all the 
capital stock American Analine Prod- 
ucts, Inc., manufacturer dyestuffs. 
located Lock Haven Pa. 

Vulcanized Sheet Rubber and synthetic 
linings can applied quicker and better 
the new autoclave vulcanizing equip- 
ment installed Perma-Line Rubber 
Products Corp. Installation hard and 
soft linings plating and industrial acid 
tanks and pipes, fittings and other com- 
ponents can now handled the firm. 

Titanium Metal Grade NDA designed 
especially for use addition agent 
the manufacture ferrous and non- 
ferrous alloys now being produced 
the DuPont company. 

e 
Dip Tank and flow coat finishing techni- 
cal bulletins No. and are available 
request from DuPont Finishes Di- 
vision, Room 7145D, Wilmington 98, 
Del. 

Fabricators, Inc. East Stroudsburg, Pa. 
designed for application the rusted 
interiors large water storage heaters 
and steel tanks. The cement applied 
directly the dried 
face and, according manufacturers 
will not crack and not subject high 
temperature failures. 

e 
Dura-Lite, methacrylate said manu- 
facturers, The Homalite Corp. Wilming- 
ton, Del. have five times the abrasion 
resistance ordinary methacrylate, re- 
sists crazing and immune many 
corrosive chemicals, With flexural 
strength almost twice that standard 
methacrylates its tensile and impact 
strength also are improved. 

@ 
Vapor-From-Paper Stops Rust 
title 16-page brochure available 


from the Angier Corp., Farmingham, 
Mass. The book describes and illustrates 
the advantages using paper impreg- 
nated with Shell’s vapor phase inhibitor 
for inhibiting rust ferrous metals, 

Royston Laboratories, Inc., Blawnox, 
Pittsburgh 38, Pa. has combined nine 
pieces technical literature relating 
its products into letter-file sized pre- 
sentation folder. The folder available 
request and includes data the 
company’s new Colormastics, for use 
where appearance important. 


Chromium Plate can deposited with 
much better resistance corrosion 
than ordinary chromium directly steel 
new process developed United 
Chromium Inc., 100 East 42nd St., New 
York 17, Called 
Chromium”, deposited free 
structural imperfections that al- 
low corrosives come contact with 
the basis metal. does not require 
undercoating nickel copper. 
desirable qualities include 
coefficient, excellent adhesion and non- 
galling surface. remains crack free 
when heated 1000 and plunged into 
water. 

experimental aluminum alloy 
developed Aluminum Company 
America’s research laboratories, has ex- 
cellent properties for extrusions and 
forgings temperatures between 500 
and 600 The alloy member 
the aluminum-copper group containing 
small additions other elements. Sub- 
stantial gains high temperature 
strength over 2218 are claimed. 

Titanium foil the commercially pure 
alloys Ti-75A and RC-55 being rolled 
0.0008-inch American Silver Co., 
inches. 

e 
Laboratory Facilities have 
panded annex and auxiliary 
proving ground 275 feet square are being 
added facilities South Florida Test 
Service, 4201 Northwest Seventh St, 
Miami 34, Fla. The company will cele- 
brate its 25th anniversary next year. 


Fireye Smoke Density Indicator System 
FE-3 available from 
Corp. America, 720 Beacon St., Bos- 
ton 15, Mass. means continuously 
recording the density smoke emitted 
from stack. The device consists 
light source, photoelectric scanner and 
smoke density indicator, which records 
terms density and Ringelman Num- 
ber. alarm relay available. 

e ‘ 
Stabilite, chemical developed 
Chemical Co., 1021 East 55th 
Chicago 15, will filter 99.8 percent 
incident ultraviolet light wavelength 
400 and 100 percent all wavelengths 
plastics reduce discoloration 

Isoscope, inspection tool using 
active cobalt energy source will 
radiograph thicknesses steel 


(Continued Page 78) 
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YOU ARE LOOKING 
ONE THING 


sheet Tygon plastic. Flexible 
enough you can fold your hand. Tough 
enough outwear leather many times over. 

shrugs off with equal ease both 

acids and alkalies. 


How used? many ways. 

sheet form protective lining for 

tanks containing corrosive chemicals; 

gasketing critical sealing operations. 

Far more resistant chemical attack than 
tubber, far easier install, Tygon possesses 
the unusual property being neutral, 

neither affecting nor affected the 

vast majority industrial chemicals. 


tubing bores ranging from FOR THIS FREE 

Tygon pipes acids, alkalies, TYGON PORTFOLIO 

pharmaceuticals, beverages, milk, liquid Detailed technical data the use Tygon 

reference binder. 

clear, flexible piece string, Tygon Tubing Division 

the standard research laboratories the 


world over. Ask for the TYGON PORTFOLIO. 


Asa liquid Tygon serves both paint and PRODUCT 
coating. Applied brush spray, protects 
metals and concrete from attack acid fumes. 


Tygon molds readily rubber, and this STONEWARE 
form extends its protective qualities over 
almost unlimited range intricate shapes. 


Tygon may prove the perfect answer. 


Plastics and Synthetics Division 


— 
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NEW PRODUCTS 


(Continued From Page 76) 


inches, according the manufacturer, 
Babcock Wilcox Co. requires only 
one-third the exposure time million 
volt x-ray. The device permits turning 
the radioactive beam and off 

Drill Pipe can internally sprayed with 
plastic with new equipment use the 
Ambridge, Pa. plant Spang-Chalfant 
Div., The National Supply Co. The pro- 
cedure use involves apply coats 
plastic eight passes, with intervening 
curing 375 degrees Tests are made 
each batch. The epon-phenolic sold 
under the trade name Permolite No. 
being used. 

Coro-Crete, floor material with in- 
creased resistance attack alkalis, 
solvents and acids over conventional 
materials has been developed The 
Ceilcote Company, 4847 Ridge Road, 
Cleveland Ohio. The material con- 
sists thermosetting liquid resin, 
hardening agent and aggregate-type 
filler. mixed the job site for im- 
mediate use and cures few hours. 
Its adhesion concrete reported 
good. 

Brooks Rollene EC, developed the 
3rooks Oil Co., 934 Ridge Ave., Pitts- 
burgh 12, Pa. used for removing 
foreign material from metal sheets be- 
fore stamping. The film deposited 
the sheet from tapwater bath solution 
said non-toxic and non-corrosive. 


Bulletin R-47 describing the product 
available request. 


Cracking and Embrittlement, six page 
booklet available from Labora- 
tories, Inc., 323 Fourth Ave., Pittsburgh 
30, outlines various water system 
trouble spots and factors that can result 
breakage and failure components 
heaters, boilers, condensers, process 
equipment and interconnecting piping. 
Caustic and hydrogen embrittlement are 
discussed. 


Carmac Furacam bubble cap 
assemblies, made glass reinforced 
furfural ketone resin with carbon load- 
ing are manufactured Carl Buck and 
Assoc., Essex Falls, The caps are 
recommended for use systems han- 
dling hypochlorite, chromic acid, nitric 
acid sulfuric acid over percent 
concentration. 

Polyvinyl Chloride fittings for tubing- 
the and size range have 
Co., 6245 Wiehe Road, Cincinnati 
Ohio. 

Circosonic ultrasonic metal desgreasing 
equipment includes new low-frequency 
flat type transducers manufactured 
Circo Equipment 138 Central Ave., 
Clark (Rahway) 


Anodized Aluminum coating thicknesses 
now can tested electrically in- 
strument available from Sunshine Scien- 
tific Instrument 1810 Grant Ave., Phila- 
delphia 15, Pa. The device operates 


the principle that the 60-cycle 
down voltage proportional 
coating type and thickness, 
sulfuric acid type coatings are 
Catalog describes the device. 

Ceramicast, new process use and 
originated Lebanon Steel Foundry, 
Lebanon, Pa. uses ceramic molds 
duce castings with close tolerances and 
high finish. 


MonoKleen, mineral shot, removes 
scale and oxides from steel and 
clean rough surface without breaking 
time required with flint, according 


Baldwin-Hill Co., 


Trenton, 


Laticrete, rubber-concrete material for 
industrial flooring and other uses has 
Chemical Division, United States Rub- 
ber Co. 

& 


Monel-Clad steel being used the 
tidal and spray level the tripod sup- 
porting the so-called “Texas Towers” 
located off the Atlantic Coast sup- 
port aircraft warning devices. 

e 


Modular plastic tanks, made 
made Modular Plastics 1635 
Westminsterm, Detroit 11, Mich. 

Galvomag Alloy Magnesium 
Anodes, report describing the relative 
economics the two kinds anodes 
has been prepared and 


(Continued Page 79) 


REDUCE TEMPERATURE 
ENAMEL much 30° 


WITH REFLECTO-FELT 


ENAMEL TEMPERATURE DEG. 


TESTA 


140 

135 

125 

120 

110 

105 
100 


ENAMEL TEMPERATURE DEG.F 


BLACK FELT 


Above are the results studies independent research organization the heat absorption 
characteristics Nicolet Reflecto-Felt (white) vs. black felt. 


Under controlled surface heat 140 degrees, enamel under 
black felt registered 156 degrees. The enamel under Reflecto- 
TEMPERATURE REDUC- 


Felt registered 126 
TION DEGREES. 


With controlled surface temperature TEST reduced 30%, 
ENAMEL UNDER REFLECTO-FELT REGISTERED DEGREES 
LESS THAN ENAMEL UNDER BLACK FELT. 


WITH REFLECTO-FELT, YARD WRAPPED PIPE CAN NOW STORED. ENAMEL SAG REDUCED 
PIPE COATED OVER THE DITCH. INVESTIGATE REFLECTO-FELT NOW. WRITE FOR LITERATURE. 
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from Corrosion Services Inc., Box 
7343, Tulsa, Okla. 

Oakite Export Division has been formed 
handle distribution Oakite clean- 
ing and related materials and equipment 
Latin America and overseas. Harry 
Kerker has been named manager 
the new 

e 
Hypalon used inner tube hose 
strong oxidizing acids and 
other The material sub- 
stitute services where natural rubber 
quickly. has complete resistance 
Pont Nemours Co. and retains its 
even after exposure tem- 

e 
Deaerating feedwater small plants 
will new small size 
heater Graver Water Con- 
Co., 216 West 14th St., New 
York, two stage, spray type 
heater containing internal vent con- 
denser stainless steel. 

Permadizing, new process for bonding 
metal rubber has been 
Stillman Rubber Co., Culver City, Cal. 
and Cleveland, 


PERSONALS 


Walter Rogers, Chief Chemist, Gulf 
Oil Corp., Houston was scheduled 
discuss Corrosion the June 6-15 
World Petroleum Congress Rome, 
Italy. 


Vincent Reinfield has been elected 
president Pyrosil, Inc., Cuyahoga 
infra-red oven and pickling accessories. 


Henry Hughes has been placed 
charge the Dallas office Reilly Tar 
and Chemical Corp. 

e 
John Wilson has been named chief 
engineer the development and design 
division the engineering department 
Minneapolis-Honeywell’s Brown In- 
struments Division. 


e 

Donald LaVelle, assistant manager 
the Aluminum Department Feder- 
ated Metals Division, American Smelt- 
ing Refining was chairman the 
Light Metals Section the 1955 Ameri- 
Society Convention 
Houston. 


e 
Worth Vaughan has been elected 
executive vice president and Oscar 
Straus vice president and treasurer 
American Smelting and Refining Co. 

Cyrus Johns has been elected chief 
executive officer American Chain and 
Cable Ine. 


e 
General Walter Bedell Smith has been 
named the board and presi- 
dent Atomics, Inc. 


e 
George Shelton has received the Sil- 
for Meritorious Service from 
Commerce just prior 


GENERAL NEWS 


retirement after years’ service 
the National Bureau Standards. 


Eugene Kinelski has joined the De- 
velopment and Research Division, The 
International Nickel Co., Inc. 
search metallurgist the Welding Sec- 
tion the Research Laboratory, Bay- 
onne, 

Frank Glaser has been made vice 
president and director the Alloy Pre- 
cision Castings Co., Cleveland. 


William Worrilow, Jr. 
named vice president charge sales 
Lebanon Steel Foundry. 

Robert Wasser, assistant secretary 
Wheeling Steel Corp. has retired after 
years that capacity. 


These 


Film Density, Better Adhesion 
Lower Cost! 


Now, performance-proven Prufcoat 
“A” Series Vinyl has been adapted 
and specifically engineered for the 
modern, cost-saving technique 
hot-spray. Prufcoat “A” Hot-Spray 
gives you greater mil thickness (4-5 
mils single spray pass), im- 
proved film density (no porosity 
pinholing) and better adhesion (to 
primers and even bare metal) 
lower cost per sq. ft. surface. 


New! PRUFCOAT Odorless Chemical-Resistant 
Coatings Eliminate Chemical-Resist- 


ant Painting Odor Problems 
Prufcoat Odorless Chemical-Resist- 
ant Coatings provide high resist- 
ance acids, alkalies, and other 
chemicals. hours 
after application, they withstand 
extensive scouring and cleaning. 
Ideal for use confined, poorly 
ventilated areas. Suitable for appli- 
cation over wood, metal, concrete. 
wrinkling lifting old 
paints. Easy apply, and supplied 


PRUFCOAT New Fast-Dry Primer P-50 Lets 
You Over-Coat Just Two Hours! 
The famous Prufcoat Primer P-50 
now with 2-hour drying action! You 
your complete coating job from 
primer top coat just one day. 
This heavy bodied, rust inhibitive 
oleoresinous metal primer insures 
mils more thickness the 


Andrew Altman has received the Sil- 
ver Medal for Meritorious Service from 
the Department Commerce upon re- 
tiring from the National 
Standards after years’ service. 

Rohrman, executive director 
the Engineering Experiment Station 
the University Colorado addressed 
the Gieseke Memorial Fund Dinner 
Houston May “Atomic Energy.” 

Ernest Kron, has been appointed di- 
vision metallurgist for the Doehler-Jar- 
vis Division National Lead Co. 

Markson has been named assistant 
vice president charge engineering 
for Hagan Corp., Pittsburgh. 


hew Anti-Corrosion products lead the league! 
PRUFCOAT New Hot-Spray Vinyl Gives 
Greater Mil Thickness, Improved 


prime coat alone. Minimum surface 
preparation needed, yet there 
positive adhesion 
corrosion control. 


PRUFCOAT Mastic The Perfected 
Vinyl Base Mastic with “Gloss” 
Finish that Improves Chemical Re- 
sistance, Gives Better Appearance. 


This exclusive mastic formulation, 
based vinyl and other chemical- 
resistant resins, gives exceptionally 
heavy build cross-coat spray ap- 
plication, using conventional cold 
spray equipment. Prufcoat “Gloss” 
Mastic provides tough and sub- 
stantial coating over rough and 
hard-to-protect structural ma- 
chine areas. 


Get these Prufcoat winners, en- 
gineered and test-proven solve 
the toughest corrosion problems, 
going bat for you your fight 
against corrosion. Without obliga- 
tion, write today for complete 
information. 


PRUFCOAT 


LABORATORIES 
INCORPORATED 


Sales Office: 42nd Street, 
New York 17, 


Plant: Main Street, 
Cambridge 42, Mass. 


Here are features old-style 
tapes match 


Exceptional physical and dielectric 
strength. 


High resistance shock, impact, acids, 
alkalies, and soil stress. 


Unequalled bond metal pipe surfaces. 
Positive seal helix spiral. 

Extra thickness for extra protection. 
Low initial cost, lower final cost. 


Due their exceptional strength 
new Plicoflex Polyvinyl Chloride Tapes can 
wrapped tighter, expelling air and moisture and fill- 
ing imperfections pipe surfaces effect 
unexcelled bond. 

The photo above shows Plicoflex No. 330 tape 
being stripped from pipe. Note that the adhesive wil! 
not disbond from either the pipe surface tape. 
air bubbles moisture droplets here! Pipe surface 
effectively sealed against soil atmosphere. 

Illustrated below Plicoflex No. 340, 
tape which provides the added pro- 
tection thick, continuous sheath rubber firmly 
fused the pipe surface. 

Plicoflex Tapes are available black, white, and 
colors, providing virtually maintenance-free color- 
coding system for above-ground installations. 

Superior Plicoflex Adhesives asphalt, coal tar 
Neoprene base materials are available suit your 
particular requirements. 


For more detailed in- 
formation the Plico- 
flex System, mail the 
coupon today. 


PLICOFLEX, INC. 
1566 E. Slauson Ave. 
Los Angeles 11, Calif. 


More info PLICOFLEX, lease. 


NAME 
COMPANY 
Plicoflex No. 340, applied with adhe- Plicoflex No. 340, applied bare, still 
sive primer, demonstrates its superior demonstrates its superior bonding 
bonding and sealing qualities. and sealing qualities. 
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GENERAL 


1.2 Importance 


Relation Corrosion Business 
Costs. Corrosion, 10, 
No. 273-278 (1954) Sept. 

business can benefit from re- 
duction its losses due corrosion. 
such losses essential. Unnecessary 
acceptance losses common from 
chronic corrosion which tolerated 
established custom, and from hidden 
indirect effects corrosion. The im- 
corrosion damage not al- 
Ways proportional the volume 
metal affected. 


The functional aspects corrosion 


are listed. Analysis made the ways 
which corrosion enters into the cost 
doing business. Explanations are 
given the direct and indirect ways 
may affect capital investment, 
costs, product sales, mainte- 
costs, overhead costs and market 
competitive condition any company. 
12.2, 2.1.1, 1.5 


Method Considering Costs 
hile Selecting Materials for Corrosion 


Corrosion 


Rice. Corrosion, 10, No. 
August. 

Three permissible and one prohibitory 
corrosion loss rating series inches 
penetration per year are listed order 
increasing penetration under three 
class headings. Classes are arranged ac- 
cording cost materials. This ar- 
rangement merits versus cost permits 
selecting materials for corrosion resist- 
ant service while simultaneously con- 
sidering resistance and cost. Allowance 
made for pitting through invalidation 
two the classes approval ratings 
and transferring the remaining most 
favorable rating schedule least favor- 


252 (1954) 


able. factor for precious metals 
recommended. 8297 
1.2.5, 6.4.2, 6.2.2 


The Ignition Hazard from Sparks from 
Cast Alloys Magnesium and Alumin- 
ium, Ministry Fuel Power, 
Safety Mines. Res. Estab. Research 
Report No. 90, Feb., 1954, pp. Safety 
Mines Res. Estab., Portobello Street, 
Sheffield. 

Ignition methane/air mixtures 
sparks from the impact rusted iron 
seven different aluminum-magnesium 
percent magnesium). 
The probability ignition increases with 
higher magnesium contents but there 
said danger even with pure alumi- 
num. Most easily ignited mixture con- 
tains 6.4 percent methane; range 
mixtures, easily ignited, narrower for 
low magnesium contents. Effects angle 
impact and surface conditions were 
8247 
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1.7 Organized Studies 
Corrosion 


5.32 

American Welding Society Corrosion 
Test Program Sprayed Metal Coat- 
ings. ASTM Bull., No. 194, (1953) 
December. 

The exposure test program the 
American Welding Society briefly de- 
total 4248 steel panels 
involved, half these being zinc 
sprayed and the others aluminum sprayed. 
Coating thicknesses from mils are 
being tested and for 


some panels are being exposed bare, 
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1948 Topically indexed ab- 
stracts articles pub- 
lished 1948-49. Author index. Subject 
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1950-51 stracts articles pub- 
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Any two more volumes Bibli- 
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prices less 


Address all orders and make remit- 
tances payable 
NATIONAL ASSOCIATION 
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some with single organic top coat 
and sofe with two organic top coats. 
There are different test sites and 
the exposure periods will last 
twelve 8331 


TESTING 


2.1 General 


Methods Used the Literature for 
Presenting Summarizing Corrosion 
Data. Mars Fontana. Eng. Exp. Sta. 
News (Ohio State Univ.), 25, 33-35 
(1953) April. 

measure corrosion rate. Graphs.—BTR. 

8330 

Nomographs for Making Corrosion 
Rate Calculations. SzyMANSKI. 
Corrosion, 10, No. 12, 423-424 (1954) 
Dec. 

trated which facilitates making corrosion 
rate 

The nomograph can used con- 
vert corrosion rates expressed MDD 
to TP 8262 


Fight Corrosion! Profit From Your 
Own Experience. Petro. Proc., 1866- 
1868 (1953) Dec. 

Programs developed various com- 
panies utilize their corrosion knowl- 
edge are reviewed. The Shell Dev. Co. 
system summarizing data graphically 
described detail. The data are sum- 
marized group charts show 
what materials may for 
handling large number corrosive 
substances. For each material and each 
corrosive are shown the corrosion re- 
sistance for ranges temperature 
varying degrees concentration. 8396 


2.1.1, 2.3.4 

Nomograph Finds Corrosion Rate. 
Chem. Eng., 61, No. 256 
(1954) June. 

Nomograph presented offers simpli- 
fication the calculation the corro- 
sion rate when the determination 
made suspending material corro- 
sive agent for known time period and 
measuring loss 8184 


Graphical Method for Rapid Esti- 
mation the Thickness Evaporated 
Metal Films. Rev. Sci. 
Instruments, 25, 423-524 (1954) May. 

Determines thickness evaporated 
metal films using nomograph linear 
scale. Chart. 8276 


2.2 Location Tests 


Corrosion Pump Parts. Huss. 
Viking Pump Co. Metal Progress, 66, No. 
100-102 (1954) August. 

Selection constructional metals for 
mine waters, brines guided 
determining the weight loss during 48- 
hour exposure moving solution, Sev- 
eral important variables 
liquid, such concentration, tempera- 
ture, impurity content and aeration are 
taken into account. Results 
where specimens, including K-Monel, 
Ni-Resist stainless steels, nickel silver 


and others are subject 
action 20% ammonium nitrate 
room temperature are 
812) 
2.3 Laboratory Methods and 
Tests 


Jet Impingement Tests. 
AND LaQue. Paper before 
chem. Soc. Wrightsville Beach, 13. 
16, 1953. Electrochem. Soc. 101, No, 
448-455 (1954) Sept. 

operation jet impingement test appa- 
ratus B.N.F.M.R.A and Inco Har. 
bor Island are compared. Severity 
impingement tests with 


sea water Harbor Island was greater 


than with recirculated sea water the 
laboratory B.N.F.M.R.A. under other. 


wise similar conditions. Tests 
England gave les 


through water 
severe attack than with 
water Harbor Island 
water Harbor Island may 
for this). air jet 
velocity, and other incidental are 
using recirculated water, are too drastic 


when applied Harbor using 


once-through water, permit proper 
comparison materials. Tests were 
common condenser tube materials 
(copper-nickel alloys and brasses). Tables, 


photographs specimens, references— 


INCO. 
2.3.2, 5.3.2, 3.2.3 


8209 


Measurement the Susceptibility 


Z 


Test conditions established 


Galvanized Surfaces Humid 


440-442 (1954) December. 


Rapid steam tests and 


test have been developed for evaluating 
the resistance galvanized surfaces 
“humid-storage stain.” The methods pre- 
sented this paper are believed 
practical for mill control for 


gation protective films. The necessary 


apparatus and procedures are described 
8398 


2.3.2, 5.9.2 


Investigation Synthetic Fingerprint 


Solutions. STANLEY AND 


(1954) August. 


The object this work was 


vestigate the validity use the 
thetic fingerprint solution specified 


cations, This was accomplished 
parisons with natural fingerprints and 
other synthetic solutions. 

Two three subjects with the most 
corrosive fingerprints were selected from 
the laboratory staff 
prints were used for further 
tive tests. 

The specification synthetic print 
found more difficult remove the 
most active natural print 
during the test conducted. 

The specification synthetic 
solution and other 
ences concentration and 
were equally effective evaluating 
gerprint removing compounds. 

the basis the limited evident 
available, the specification synthetic 
gerprint solution corresponcs 
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doing the Dresser way! 


Gas men find Dresser Insulating 
Fittings and modern Dressertape* the fastest, 
easiest, most effective way protect service lines 
against corrosion. 

The rugged, flexible fittings are ready use and 
simple install. Time-proved Dresser insulating 
gaskets make joints 100% gastight, effectively and 
permanently block current flow, check corrosion. 


*Trademark of Dresser Mfg. Div. 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pa. (One of the Dresser Industries). Warehouses: 1121 Roth- 
well St., Houston; 101 Airport San Francisco. Sales Offices also in: New York, Philadelphia, Chicago, Toronto. 


Quick, easy and clean apply, modern Dresser- 
tape readily conforms irregular contours, bonds 
securely pipe and fittings. Dressertape has excep- 
tional chemical, physical and electrical properties 
that assure positive and lasting corrosion protection! 

Ask your Dresser Sales Engineer about these and 
the many other Dresser products designed help 
the gas industry solve any and all piping problems. 


FITTING PARTNER 
FOR THE GAS INDUSTRY 
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than other synthetic solutions, which, 
the main, are based analyses 
general body sweat. 8093 


2.3.2, 6.2.5 

Electrolytic Etch Cuts Corrosion Test 
BECK. Iron Age, 173, No. 25, 100-103 
(1954) June 24. 

Corrosion test time for some stainless 
steels sharply cut with new electro- 
lytic oxalic acid etch test. indicates 
susceptibility intergranular corrosion. 
Several AISI types 
(fully annealed were 
tested compare the effects oxalic 
and nitric acids; the oxalic acid method 
effective types 302, 304 and 316. 
After etching, specimens were classified 
according structure (ditch, step and 
dual type noticed). The test can also 
used show whether stabilized 
grades are completely stabilized. Stabil- 
ized stainless cannot tested for cor- 
rosion the oxalic method because 
sigma 8281 


2.3.2, 6.3.6 

Electrolytic Method Producing 
Corrosion Figures Alpha Copper- 
Zinc Solid Solution. (In French). 
Compt. Rend., 238, No. 14, 1508- 
1510 (1954) April 

Sodium hyposulfite solution used; 
examples are shown.—BNF. 8210 


2.3.5, 5.8.1 

Corrosion 
graphic Maxima. Paper 
before Electrochem. Soc., Boston, Octo- 
ber 3-7, 1954. Electrochem. Soc., 101, 
No. 433-441 (1954) September. 

Electrical polarization phenomena oc- 
processes are compared. How phenom- 
ena occurring the interface mer- 
cury microelectrode with 
electrolytic solutions can used for 
corrosion inhibitor studies shown. 
The inhibitors considerably suppress one 
more oxygen, lead nickel polar- 
ographic maxima. The maxima-suppress- 
ing effectiveness compounds inhibiting 
concentration resembling gas ad- 
sorption isotherms, Certain inhibitors 
which function either anodic ca- 
thodic polarization are also effective sup- 
pressing either anodic cathodic max- 
ima; some general inhibitors are general 
maxima suppressors well. Inhibitors for 
steel sulfuric acid were tested polaro- 
graphically. study both aliphatic 
and aromatic amines, nickel maximum 
was used since was most responsive. 
Polarograms nickel chloride O.1M 
potassium chloride are given. Suppression 
nickel maximum function con- 
centration amines plotted. Tables, 
graphs, nineteen references—INCO. 8205 


2.3.6, 6.2.1, 3.7.4 

Electron Micrographs Crystal 
Boundary and Sub-Boundary Structures 
Steels and Ingot Irons. 
LIAMS AND Iron Steel Inst. 
(London), 177, Pt. 224-228 (1954) 
June. 

study replica materials for the 
electron microscope, samples Armco 
iron and rimming steel were used 
objects for examination. percent 
gold-40 percent palladium alloy was used 
shadow-casting the Formvar replicas 
used. Effects strain aging and quench 
aging the rimmed steel and Armco 
iron are discussed. specimen aged 
Armco iron with boundary double ridges 


130a 


carbide contained dispersed carbide 
particles and sub-grain boundaries which 
generally consisted strings par- 
ticles. heat-treated nickel-chromium- 
casting, suffering 
brittleness, contained rounded particles 
constituent along pre-existing bound- 
aries. Effects associated with nitrogen 
boundary concentrations are discussed, 
especially regard overheating brit- 
tleness alloy steels. Tables, micro- 
graphs, illustrations, references.— 
INCO. 8391 


Comparative Investigations Fer- 
oxyl Tests for Porosity. (In German). 
Die Technik, 524-526 
(1953) August. 

Vollmer’s chemical and Garre’s elec- 
trochemical methods measuring the 
porosity metallic coatings are com- 
pared. The author concludes that com- 
parable results are obtained the test- 
Otherwise Vollmer’s procedure leads 
greater scatter the measurements 
owing more rapid attack—ZDA. 8374 


Porosity Electrodeposited Metals. 
XIII. Variation the Gas Permea- 
bility Constant with Pressure Differ- 
ence. THon Dean. Am. Elec- 
troplaters’ Society Research Project No. 
Plating, 41, No. 503-505 (1954). 

improved permeability apparatus 
described means which meas- 
urements have been made over larger 
foil areas. 

This apparatus has been used study 
the variation permeability func- 
tion the over-pressure. With increas- 
ing over-pressure, the permeability con- 
stant passed through minimum all 
cases.—EL. 8248 


Tin-Nickel Alloy Coatings: Estima- 
tion Thickness and Porosity. 
Britton AND Bull. Inst. 
Metal Finishing, No. 143-162 (1953); 
Trans. Inst. Metal Finishing, (1953). 

The dissolution alloy 
coatings concentrated phosphoric acid 
amp. per sq. ft. percent hydrochlo- 
ric acid has been shown provide 
means determining the thickness 
coatings copper brass and, with 
care, copper undercoats over steel. 
Neither these agents nor any others 
were found able remove deposits ap- 
plied direct steel without serious so- 
lution the basis metal but magnetic 
instrument may used for measuring 
the thickness such coatings. Mesle’s 
chord method tended give low values 
for coating thickness. For the estimation 
porosity coatings steel, the 
ferricyanide test gave good results only 
the samples were first cleaned cathod- 
ically; salt-spray tests did not reproduce 
normal behavior out doors and the 
hot water test failed give sufficiently 
conspicuous spots. Exposure samples 
over dilute solution sulfur dioxide 
for hours followed brief expo- 
sure ammonia, gave satisfactory re- 


7964 


2.3.9, 6.3.17 

Investigation Xeroradiography 
Uranium with High Energy Sources. 
Nondestructive Testing, 12, 
39-43 (1954) Mar.-April. 

Exposure conditions and operating 


techniques for xeroradiography 0,125 
in, uranium test objects developed 
using both 1000 kv. X-ray and 
sources. Tables, diagrams, xero. 
radiograph, graphs. Three 
MR. 8078 


2.4 Instrumentation 


2.4.2, 2.3.2, 5.4.2 

Devices Developed for Accelerated 
Tests High Temperature Ceramic 
Coatings. Technical Note. 
Lonc. Corrosion, 10, No. 335-336 
(1954) Oct. 

Methods used Solar Com- 
pany accelerated testing ceramic 
coatings for high temperature service 
are described. Testing cycles over ex- 
tended periods are automatically 
these devices reducing manpower 
and cost making initial 
suitable materials for specific 
Machines have been developed 
for cyclic vibration, wetting and drying 
and heating and cooling well com- 
binations these conditions. The com- 
pany’s experience indicates that slight 
modifications between 
quently determine whether will 
satisfactorily resist the 
not. 8141 


2.4.2, 2.3.4 

Simplified Rotor Tech- 
niques for Corrosion Testing. 
Applied Chem. (London), 
Pt. 164-169 (1953) April. 

Three simple covered-vesse! rotor 
techniques have been developed for use 
corrosion tests under conditions 
slow movement—less than 100 ft. per min. 
The methods are useful comparative 
tests materials round-rod sheet 
form. Corrosion measured weight 
loss and pitting depth. 

The technique for measuring the cor- 
rosion the rod form employs turned 
cylinder, 2.5 diameter and 
1.9 long, attached the end 
mild-steel spindle geared rotating 
shaft system, The cylindrical specimen 
glass vessel. This vessel placed ina 
close-fitting brass vessel which 
0.05 depth just below the top 
the brass vessel. There 
temperature control. The steel spindle 
protected glass sleeve cemented 
with wax the top the specimen 
cylinder and extending upward out 
the bath. Both top and bottom faces 
the specimen are protected with wax, 
leaving only the cylindrical 
posed the solution. 

The technique for sheet stock 
similar except that ebonite rotor 
used, avoid contact the specimen 
with materials other 
rotor techniques can modified 
hanging the specimens from glass hooks 
radially from the 
rotating 8189 


2.4.3 

Symposium Non-Destructive 
ing Methods and Apparatus, the 
Montanistische Hochschule, 
Austria. (In German.) 
HUTTENMANN, Monatsh. montan 
schule Leoben, 98, No. 7/8, 121-186 
(1953) July/August. 

Papers Mitsche, and 
Possibilities Non-Destructive 
(pp. 121-123); Berthold, 
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BRAND 


First the field...still the leader! 


New! Super-conformability high 
low temperature. Field reports indicate 
satisfactory application 0°-10°F. 


New! Increased adhesion cold temper- 
atures. 


New! Green corrosion-inhibitor built 
the adhesive. 


Plus the regular advantages! 
Tough vinyl plastic resists abrasion above 
below ground, prevents corrosion. 


Pressure-sensitive adhesive sticks tight 
and holds. 


applied hand 1”, 2”, 4”, and widths. Two thicknesses: 
machine—in hurry! mils (No. 50), and mils (No. 51). 


REG. U.S. PAT. OFF. 
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With X-rays, Gamma and Beta Rays 
(pp. 123-126); Muller, Arti- 
ficial Radioactive Isotopes Non-De- 
structive Testing (pp. 126-130); 
Schlosser, Philips Measuring Instru- 
ments Non-Destructive Testing (pp. 
130-135); Muller, Fine Struc- 
ture Cameras and Apparatus (pp. 135- 
139); Juvan, Testing Means 
Radioactive Isotopes (pp. 140-141); 
The Practical Application 
Radioactive Isotopes Non-Destruc- 
tive Testing (pp. 141-145); 
Portable X-ray ERESCO Industrial 
Unit (pp. 145-147); 
Krainer, Introductory Remarks 
Ultrasonic Testing (pp. 147-149); 
Pohlman, Examination Materials 
the Sound Picture Process (pp. 149- 
150); Pohlman, Ultrasonic Routine 
Testing Small and Complicated Parts 
With the Sonometer (pp. 151-152); 
Juvan, Ultrasonic Apparatus 
154); Krautkramer, Testing With 
the IMPULS-Ultrasonic Apparatus (154- 
156); Krainer, The Elektrofona Co.’s 
Ultrasonic Apparatus (pp. 156-157); 
Impulse Apparatus for Non- 
Destructive Testing and Their Solu- 
tion: the Siemens-Reiniger-Werke Ap- 
paratus (157-162); Siedhianho, Echo- 
test and Porotest: New Methods and 
Possibilities Ultrasonic Testing (pp. 
162-165); Skudrzyk, Ultrasonic Test- 
ing (pp. 165-168); Jellinghaus, Mag- 
netic and Electrical Methods Non- 
Destructive Testing (pp. 168-174); 
Breitfeld, Electronic Apparatus for Non- 
Destructive Testing (pp. 175-178); 
Muller, Magnetic Powder Testing 
(pp. 178-180); Brandstaetter, Mag- 
netic Testing Plastically Deformed 
Iron Specimens and Iron Powder 
(pp. 181-182); Marx, Electronic In- 
struments for Approximate Elongation 
Measurements (pp. 183-184); Gabler, 
Simple Interference 
Testing Surfaces (pp. 185-186).—BNF. 

8400 


2.4.3 

Special Issue Non-Destructive 
Testing. (In German.) Metallkunde, 
45, No. 145-249 (1954) April. 

Contains: Survey Non-Destructive 
Testing Practice America, 
Wenk and (pp. 145-153); 
Progress Ultrasonic Testing Ma- 
terials, Krautkramer (pp. 154-157); 
Determination Segregation Zones 
Aluminium-Magnesium-Silicon Alloy 
the Ultrasonic Reflection 
Method, Lucas and Lutsch (pp. 
158-160); Ultrasonic Testing Methods 
the Metalworking Industry, Pohlmann 
(pp. 161-165); Theoretical and Experi- 
mental Basis Non-Destructive Test- 
ing the Eddy-Current Method. Part 
for Quantitative Non-De- 
structive Testing With Surrounding 
Coil (for Bar, etc.), Forster and 
Stambke (pp. 166-179); Part Prac- 
tical Instruments for Quantitative Non- 
Destructive Testing With Surround- 
ing Coil, Forster (pp. 180-187); Part 
V.—Quantitative Crack Testing With 
the Surrounding Coil, and 
Breitfeld (pp. 188-193); Part 
Non-Destructive Measurement 
Thickness and Conductivity Metallic 
Coatings, Foils and Sheets. Theoreti- 
cal Basis, (pp. 197-199); Part 
Magneto-Inductive Crack 
Testing Steel, Forster (pp. 221- 
226); The Non-Destructive Crack Test- 
ing Tungsten Bars the Eddy-Cur- 
rent Method, Keil and Meyer 
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(pp. 194-196); Testing Metal Coatings 
Insulating Materials the Eddy- 
Current Method, Keil and Offner 
(pp. 200-203); Use Contact Coil 
(Eddy-Current) Instrument for Non- 
Ferrous Metals Service, Bunge 
(pp. 204-206); Theoretical and Experi- 
mental Basis the Electro-Magnetic 
Sorting Steel Parts. Part 
Magneto-Inductive Method, Considering 
the Ground Wave Alone, 
(pp. 206-211); Part Residual 
Field Method, (pp. 233-238; 
Parts and III not yet published); 
Service Experience the Electromag- 
netic Sorting Steels, Krainer (pp. 
212-217); Non-Destructive Testing 
the Automobile Industry, Grass (pp. 
218-220); Eddy-Current Crack Testing 
Semi-Finished Steel Parts Service, 
tronic Flaw Detection With the Multi- 
test Apparatus, Wieland and 
Rosche (pp. 231-233); Use Electro- 
magnetic Sorting the Manufacture 
Diesel Pumps and Nozzles, Hainz 
(pp. 238-242); Critical Review Mag- 
netic Sorting Steel Parts Mass 
Production, Ortheil (pp. 243-244); 
Rapid Non-Destructive Determination 
Anisotropy Sheet the (Mag- 
netic) Residual Point Pole Method, 
Forster and Zizelmann (pp. 
—BNF. 8311 


2.4.3 

New Device Sorts Metals Ac- 
curately, Quickly. Developes 
Unit Electrically Sort Mixed Metal 
Hanysz. General Motors Research 
Laboratories. Age, 173, No. 
162-165 (1954) March Am. Metal 
Market, 61, No. 43, (1954) March 

The hermoelectric metal comparator 
has two probes which are placed con- 
tact with the specimen .make two 
thermocouple junctions series. One 
probe heated fixed temperature, 
the other room temperature; the 
electromotive force generated ampli- 
fied and fed meter. claimed 
that the instrument can used sort 
alloys differing even very slightly 
composition, detect chills castings, 
measure the thickness metallic and 
non-metallic coatings, 


2.4.3 

Probolog—An Application Eddy 
Current Techniques Non-Destructive 
Testing. WILLIAM Corrosion, 
10, No. 10, 318-323 (1954) Oct. 

physical picture eddy currents 
and their effects the parent magnetic 
field recalled. The basic configuration 
the Probolog probe and its electrical 
relation the eddy current paths the 
tubing under test are considered. Probe 
action detecting corrosion ex- 
pressed terms voltages correspond- 
ing simulated effects the tubing. 
These voltages appear the detector 
diagonals the Wheatstone bridge 
which the probe They are 
amplified, detected and recorded 
strip chart. Controls provided 
bridge circuit permit some adjustment 
for accommodating the voltages for 
various non-magnetic materials. 

Some special applications the Pro- 
bolog principle other non-destructive 
testing operations are described briefly. 


8385 


Gauging: Nuclear Gauge Continuously 
Checks Coating /ron Age, 
173, No. 17, 111 (1954) April 29. 


The “Accuray Reflection Gage” uses 
fission products uranium measure 
coating thickness steel strip 
ing rapidly; e.g., detect variations 
zine coating 8154 


2.4.3, 1.6 

Symposium Non-Destructive Test. 
ing. American Society for Testing 
terials Special Technical Publ. 145, 
November, 1953, pp. Available from 
the Society, 1916 Race Street, Phila- 
delphia Pennsylvania. 

Papers presented the annua! meet- 
ing the ASTM, New York, June, 
1952. Weld radiography papers); use 
cent applications and developments 
the use ultrasonics for flaw detection 
papers) and one paper electronic 


Electrical Measurements Applied 
Corrosion Investigations, 
SCHNEIDER AND Cor- 
rosion, 10, No. 10, 337-342 (1954) 

The authors relate methods 
locate the anodic areas 
gas pipe line, the two 68-inch 
Mokelumne Aqueducts and smaller 
cement mortar coated water pipe line, 
Efficiency and ease using earth sur- 
face potential method are illustrated 
underwater crossing the two Moke- 
lumne 8296 


Testing Stainless-Steel 
Brochure, pp., 1954. 
Literature Advisory 
tee, Welding Research Council the 
Engineering Foundation, West 39th 
Street, New York 18, New York. 

Council bulletin series. Author provides 
review one hundred and fifty refer- 
ences published and unpublished in- 
formation mechanical tests, pro- 
cedure-qualification tests, fluorescent 
and dye-penetrant, radiographic and 
ultrasonic inspection, sectioning welded 
structures, magnetic inspection, corrosion 
testing, metallographic tests, ferrite, car- 
bide and sigma-phase determination and 
crack-sensitivity tests. 


Plating Quantity Indicator for 
ACF Electronics. 13, 
No. 76-77, 136-139 (1954) 

Non-destructive method measuring 
the quantity internal silver plating 
nickel-plated L-band 
waveguides and similar plated tubing 
electronic instrument, the Waveguide 
Plating Indicator, permits rigid 
control and assurance proper 
tion, Test method based the dit- 
ference electrical conductivity the 
base material and the plated 
Type 321 347 steels are specified for 
the base material. Table gives effect 
metal (stainless steel, nickel, 
ductivity total conductance wave 
guide wall. 8080 


2.4.3, 7.3 

Prevention Sucker-Rod 
Oil Gas J., 53, No. 13, 
(1954) August 

highlights fatigue cracks the rods 
contributing factors which lead 
concentration and fatigue Thes 
include serious corrosion 
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DOWELL inhibitor fights expensive well corrosion 
with its protective film 


With Corban® the job your wells, invisible coating 


shields metal surfaces and checks corrosion. Flowing 


through the tubing and valves with the oil brine 


well, this exclusive Dowell polar-type inhibitor coats the 
tubing, connections, valves, pumps. 


result metal-saving sheath that repels corrosive 


oil, gas gas condensate wells. Corban can virtually 
corrosion, preventing thousands dollars damage 


equipment. 


Available liquid stick form, Corban easy use, in- 
expensive. avoids the aggravated emulsion problems some- 
times associated with corrosion treatments. And, once 
established, Corban’s protective film sustains itself long 
treatment continues. 


For more information, call any the 165 Dowell offices 
the United States and Canada; Venezuela, contact United 
Oilwell Service. write Dowell Incorporated, Tulsa 


Oklahoma, Department G-77. 


services for the oil industry 


SERVICE SUBSIDIARY THE DOW CHEMICAL COMPANY 
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pitting. The Sonoscope procedure 
pass individual rods through magnetic 
field, with imperfections picked 
recording tape. Examples tape logs 
show corrosion fatigue and general cor- 
rosion pitting. 
8304 


2.4.3, 8.9.3 

What Does Holiday Detector Test? 
No. 49-50 (1954) August. 

Author answers two questions the 
correct holiday detector voltage use 
testing plastic tape, and how good 
pipe coating that does not pass holi- 
day detector tests. Holiday detector 
continuity 8292 
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CHARACTERISTIC 
CORROSION PHENOMENA 


Forms 


3.2 


3.7.2 

Theoretical and Experimental Study 
Some Phenomena the Dezincifica- 
tion Brasses. Part III. Methods 
Studying Dezincification and Results 
Obtained for and Brasses, 
Wrought and Annealed, with Added In- 
hibiting Elements. (In Italian.) Lom- 
Metallurgia Italiana, 46, No. 123- 
140 (1954) 

Describes corrosion tests 70/30 and 
60/40 brasses, wrought and annealed, 
and effect additions 0.1 and 0.2 
percent arsenic, antimony phos- 


500-MILE CRUDE OIL LINE 
PROTECTED WITH RECTIFIERS 


Here’s how one major pipeline company arranged cathodic 
protection for 500-mile crude oil line. The line averages about 
inches diameter and crosses parts two midwestern 


states. 


Current requirement surveys were made, Then rectifier 
protection system was decided upon, 

CSI engineers were awarded the contract competitive 
bid basis. They furnished and installed all necessary materials 
poles, graphite rods, coke breeze, wire and electric 
circuits. The job was finished less than days. 

CSI has power augers, ditching machines and trained per- 
sonnel help with your installation CSI also offers 
expert consultation service and complete line cathodic 
protection materials—including Dow magnesium anodes. 

For estimates your needs, call write today. 


CORROSION SERVICES 


Box 7343, Dept. 


INCORPORATED 


Tulsa, Oklahoma 


Telephone: Gibson 7-0082 


phorus, Micrographs, diagrams, table 
8164 


3.2.3, 3.5.9, 6.2.1, 3.7.2 

Mechanism the Oxidation 
and Alloy Steels High Temperatures, 
A103 (1954) July. 

Very detailed commentary-review 
major work high-temperature 
tion and scaling iron and iron 
with special emphasis the theoretical 
aspects and bases. Purpose, which 
sults model representing the 
tion mechanism with some degree 
sibilities for improving 
sistance ferritic and austenitic 
The relative high scaling-resistance 
high-alloy chromium 
nickel steels due the formation 
compact adherent layer spine’ which 
inhibits the diffusion metal dur- 
ing oxidation distinct from 
havior ferrous oxide layer. 
the special lattice defect 
existing the spinel lattice, appears 
desirable use alloying additions which 
form with the iron ions type spinel 
protective layer compact 
oxide layer” which retards 
the diffusion metal ions, 
the latter are alumina, oxide, 
which are formed the phase 
boundary between the steel scale. 
Further improvements can 
from the use alloying additions which 
give strongly adherent spinel-type layers 
without participation iron, alloy- 
ing additions aluminum with 
beryllium cobalt even cadmium. 
The possible effects other rare earth 
alkaline earth metals has not been 
fully investigated. Apart from this, scal- 
ing-resistance appears unlikely im- 
proved unless fundamentally 
iron alloys containing high percentages 
tantalum, chromium, cobalt and 
nickel are used.—INCO. 8223 


Electron Optical Study 
High Purity Iron Low Oxygen 
fore Am. Inst: Met. Chi- 
cago, Nov., 1954. Metals (Trans. 
AIME), Sec. II, No. 
(1954) Sept. 

Annealed and electrolytically polished 
pure iron was oxidized between 650 and 
850 degrees oxygen pressures 0.1-2 
microns Hg, Electron 
showed that oxidation occurs 
tinuously over the surface orients 
crystallographically with 
ture the metal grains. Tables, photo- 


micrographs and 
806 


3.2.3, 6.2.2, 3.8.4 
Investigations the Porosity Iron 
and Iron Oxide. Part Contribution 
the Corrosion Problem Iron. Part 
Factors the Porosity and 
fusion Ferric Oxides and Mixed 
Oxides. (In German.) 
161-167, 212-216 (1954) May, 
Part Possibility active 
oxygen affecting results 
ments involving 
rosion theory. Tables, graphs, 
erences, 
Part II. Radioactive gases were 
determine porosity oxide 
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6.4.2, 3.7.3 
Etch Pit Attack 


Plastically Deformed Aluminium. 
Phil. Mag., 45, No. 362, 344- 
March. 

The author refers experiments de- 
scribed previously Amelinckx 
which the alignment etch pits along 
slip bands occurred. Similar effects were 
found surfaces where slip bands have 
been produced cyclic stresses, the 
metal being pure 
cally polished, fatigued, and subsequently 
etched anodic attack aqueous 
solution percent hydrochloric acid 
plus percent nitric acid. was found 
that the repolished surface 
was concluded that alignment etch 
pits slip bands was purely sur- 
face where the ledge formed 
the glide became preferential position 
for attack, repeating the experiments 
Amelinckx the author 
found removal the surface con- 
taining the slip steps eliminates the tend- 
ency for etch pit alignment. com- 
paring strained surfaces which have 
been electrolytically repolished, with 
surfaces which are 
can that the etch pit attack 
variable, depending mainly grain ori- 
entation the surface even the ex- 
tent aitacking the wide undulations 
where the electrolytic polish has not yet 
completely smoothed out the slip bands. 
might expected that rows 
screw dislocations emerge the crystal 
surface then any section made re- 
polishing should cut some them. 

Therefore, seems that etch pits are 

sensitive screw dislocation sites, this 

sensitivity depends the 
presence ledge cliff the 
crystal surface, alternative explana- 
tion would seem that glide pro- 
duces ledge and bares fresh crystal 
surface which may more susceptible 
attack, the attack being independent 
any screw dislocations the glide 
plane. This explanation substantiated 
the observation that the degree 
etch pit attack greatly dependent 
the grain orientation with respect the 
polished 8226 


3.4 Chemical Effects 
3.4.7 

Metal Corrosion. (In Russian.) 
Phys. Chem., USSR 
Fizicheskoi Khim.), 27, No. 11, 1631- 
1635 (1953) November. 
iron, nickel, zinc and mag- 
show corrosion velocity and po- 


tential dependent the solution. 


3.5 Physical and Mechanical 
Effects 
3.5.3, 7.1, 4.4.6 
Fundamental Study Erosion Caused 
Steep Pressure Waves. RIGHT- 
Comm. Aeronaut. Tech. Note No. 
June. 1954, pp. 

study erosion caused 


CORROSION ABSTRACTS 


steep pressure waves was carried 
out, believed that the study gives 
insight the possible causes 
damage high-speed sleeve bearings. 
particular, the effect annealed cop- 
per surfaces steep-fronted pressure 
waves oil was studied, the general 
conclusion being that cavitation the 
oil the probable cause damage. 
Tables, graphs, photomicrographs and 
references.—INCO. 8306 


3.5.8 

Some Aspects Stress Corrosion 
Cracking. May. Paper before Am. 
Iron Steel Inst., Gen. Mtg., May 
26-27, 1954. Am. Iron Steel Inst. ear- 
book, 1954, 206-213. 

rosion cracking are considered. Hydro- 
gen diffusion and electrochemical action 
probably occur all cases true stress 
corrosion cracking. Location cathodes 
stress corrosion cracking mag- 
nesium alloys suggests similar possibili- 
ties ferrous alloys. Chloride ions 
the environments are attributed with 
causing stress corrosion cracking. 
Fourteen 8182 


3.5.8 

Constant and Cyclic-Load Creep 
MONS AND Cross. Paper before Am. 
Soc. Testing Materials, 57th Ann. Mtg., 
June 13-18, ASTM Preprint No. 
100d, 1954, pp. 

Investigation determine whether 
alternate periods load and rest would 
have the same effect continuous load- 
ing the deformation characteristics 
metals elevated temperatures. Con- 
stant-load and cyclic-load 
were made sheet specimens 24S- 
and 24S-T81 aluminum alloys 300 
degrees SAE 4130 steel 800 de- 
grees and AISI 310 1500 degrees 
Results indicate that under conditions 
these tests cycling the load did not 
increase the rate creep the ma- 
terials tested. Since none the cyclic- 
load tests had creep rates less than 
the rate the constant-load test, there 
was evidence recovery taking 
place during the low-load part the 
cyclic. Specimens 24S-T3 showed less 
creep deformation during the first 
hours the tests than did 
responding tests alloy, 
although subsequent creep rates were 
essentially the same. The data obtained, 
although incomplete, indicate that 
probably safe design for cyclic-load 
conditions using data 


load 8231 


3.5.8, 3.7.4 

The Relation Microstructure 
Brittle Facture. Low, Jr. Paper 
before A.S.M., Cleveland, October 17-23, 
Microstructure, 1954, 163-179; Trans. 
Am. Soc. Metals, 46A, 163-179 (1954). 

Brittle fracture occurs metallic 
polycrystalline aggregate the co- 
hesive strength the material ex- 
ceeded locally that micro-cracks will 
increase size and produce complete 
fracture the aggregate. The stress 
must exceed some critical value which 
depends the elastic modulus, the 
crack size and the energy absorbed 
the formation the growing crack sur- 
faces, The energy for crack propagation 
depends the ratio the critical 
stresses for cleavage and slip, the 
orientation the individual crystals 
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YES you buy bargain coating and 
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personal pride wrapping positive 
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shrewd buyer knows there 
substitute for quality that bar- 
gain wrapping today can ex- 
pensive fiasco years come. Why 
risk major long term investment 
save few dollars? Play smart 
—as many leading pipe line compa- 
nies do—let Mayes’ years experi- 
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the path the fracture. Any change 
the metal the conditions loading 
which causes increase the stress 
for plastic flow, without increasing co- 
hesive strength the metal, increases 
the tendency brittle. The smaller the 
unit microstructure which limits the 
size the first micro-cracks, the greater 
the resistance brittle fracture and 
the lower the temperature transition 
from ductile brittle behavior. Graphs 
with data for low-carbon and decarbu- 
8149 


3.5.8, 8.9.1, 5.3.2, 5.4.5 

Control Stress-Corrosion Cracking 
AND Corrosion, 10, No. 
10, 325-334 (1954) October. 


Case histories failures aircraft 
structural members from stress cor- 
rosion cracking are cited and illustrated. 
Consideration given the magnitude 
and orientation stresses which are 
conducive stress corrosion cracking. 
Residual stresses and techniques during 
and after fabrication which reduce them 
are discussed, The mechanism which 
barrier and cathodic coatings can ex- 
limit stress corrosion out- 
ined, 


Tests both continuous and dis- 
continuous coatings, varying thicknesses 
inorganic coatings and the effect 
bolt loadings and other factors are sur- 
veyed. The authors say relative effec- 
tiveness coatings tested could not 
determined comparison their solu- 
tion potentials. 

extensive series accelerated 
tests into the protective characteristics 
organic and inorganic coatings 
against stress corrosion cracking high- 
strength aluminum alloys 
These tests with electrolytically de- 
posited and sprayed zinc and aluminum 
coatings and with organic primer and 
finish coats both separately and com- 
bination failed indicate system 
which would give the 
tion and the same time have other 


necessary properties. The investigations 


are continuing, Shot peening intro- 
duce surface compressive stress being 
investigated. 8119 


1.6 

Low Temperature Test Methods and 
Standards for Containers—A Sym- 
posium. September, 1954, 126 pp. Pub- 
lished Advisory Board Quarter- 
master Research and Development, 
Committee Packing, Packaging and 
Preservation, National Academy 
Sciences—National Research Council, 
Washington. Copies available from 
Quartermaster Food and Container Ins- 
titute for the Armed Forces, 1819 West 
Pershing Road, Chicago Illinois. 
Gratis. 

The book, replete with tables, charts 
and photographs, contains reports 
tests and discussions such subjects 
water vapor permeability sheet ma- 
terials, background use multiwall 
bags the armed forces, testing 
wall bags low temperatures, tough- 
ness and gas transfer characteristics 
plastic films low temperatures and 
low-temperature degradation flexible 
barrier materials. 8364 


3.5.9, 6.2.5, 1.6 

Report the Elevated-Temperature 
Properties Chromium-Molybdenum 
Steels. 208 pp., 1953. American Society 
for Testing Materials, 1916 Race Street, 
Philadelphia Pennsylvania. 

This report consists data compiled 
and issued under the auspices 
the Data and Publications Panel the 
ASTM and American Society Me- 
chanical Engineers Joint Committee 
the Effect Temperatures the Prop- 
erties Metals. consists principally 
200 figures and more than 250 data 
sheets the subject. all analyses 
steel are reported on. Data include 
creep and rupture strength short 
time tensile properties. 8350 


3.5.9, 6.7.2, 3.2.3 

Refractory Materials For Use High 
Temperature Areas Aircraft. Bi- 
Monthly Progress Report. Memo Re- 
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THIELKE. Pennsylvania State Coll., 
Mineral Industries, Contract AF33 
(616)-139, Feb. 16, 1953, pp. 

The method differential 
analysis was applied study 
dation powdered carbides and metals 
Exothermic heat effects variable mag. 
nitude were noted all cases. 
indices stability which were computed 
demonstrated generally that titanium 
carbide among others relatively easily 
oxidized, whereas chromium and silicon 
carbides are much more resistant this 
respect. Similarly, chromium and silicon 
are more stable than molybdenum 
The relationship between oxida- 
tion resistance sintered compacts and 
differential thermal analysis powders 
was investigated studying 
commercial cermet compositions, The 
data were insufficient establish the 
correlation between 
urements and heat effect observed 
differential thermal analysis procedures, 


8317 


3.6 Electrochemical Effects 


3.6.5, 3.8.4 

Mathematical Studies Galvanic 
Univ. Calif. Paper before Electrochem. 
Soc. Detroit, October 9-12, 1951. 
trochem. Soc., 101, No. 271-276 (1954) 
June. 

Distribution potential within 
electrolyte produced coplanar ar- 
rangement electrodes was 
mathematically. Only the limiting case 
negligible anodic and cathodic polari- 
zation considered. Distribution cor- 
rosion attack the anode was 
from the potential distribution. Eight 
references.—NCO. 8394 


3.6.6, 6.2.2, 6.3.6 

Electrolytic Corrosion Iron and 
173, No. 4412, 994-995 (1954) May 22. 

After many years successful use, 
large cast iron vessel, used for heating 
brine, showed evidence considerable 
corrosion the upper ends thie cop- 
per tubes and end plate. The cast 
this vicinity had become heavily graph- 
itized. Experiments made samples 
copper coupled graphitized cast 
iron saturated brine solutions showed 
that heavy currents could flow di- 
rection which made the the 
anode with considerable dissolution 
this metal. That say, the graph- 
itized cast iron was more 
noble than copper, 
cast iron less noble. Davy his ex- 
periments the protection 
sheathing the hulls pre 
ferred cast iron; and the 
substance, which left the 
the seawater it, retains the original 
form the iron and does not 
the electrical action the 
metal. appears that when the iron has 
its function anode, the 
inous remaining may actually 


3.6.6, 6.4.2 

Steel and Aluminium Alloys 
imity: Potential Danger 


neering, 177, 34-35 (1954) Jan. 
letter drawing attention the 
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COLUMBIA-SOUTHERN 


Columbia-Southern, subsidiary Pittsburgh Plate Glass 
Company, established and leading producer alkalies 
and related chemicals for over half century. 

It’s your assurance quality chemicals, prompt service, 
pleasant business relationships, and meticulous attention 
your order. 

Call today. Columbia-Southern welcomes your inquiries and 
the opportunity serve you. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY PITTSBURGH PLATE GLASS COMPANY 


DISTRICT OFFICES: Cincinnati Charlotte Chicago Cleveland Boston 
New York St. Minneapolis New Orleans Dallas Houston 
Pittsburgh Philadelphia San Francisco 
CANADA: Standard Chemical Limited and its Commercial Chemicals Division 


increased corrosion when steel and 
aluminum alloys are exposed contact. 
Author considers that insufficient atten- 
tion paid the possible effects 
corrosion and corrosion fatigue. the 
dangers are appreciated much can 
done avoid them appropriate de- 
8094 


3.6.8, 2.1.1 

The Utility Thermodynamic Inter- 
pretation Polarization Curves. 
Paper 
Soc., 50th Ann. Mtg., Philadelphia, May 
1952. Electrochem. Soc. 101, No. 217C- 
221C (1954) Sept. 

Principles related thermodynamic 
interpretation polarization curves— 
reaction potential, equilibrium potential, 
affinity, overvoltage, direction which 
electrochemical reaction occurs, and po- 
larization curves—are discussed. Appli- 
cations include: prediction conditions 
corrosion and passivity metals and 
alloys; behavior mild steel bicar- 
bonate solution; behavior stainless 
steel acetic solution and the influence 
chlorides; action chloride the 
corrosion iron and remedy for this 
action; and prevention localized cor- 
rosion. Curves are given for 18-8 de- 
gassed solution acetic acid sodium 
acetate, 0.1 mole (pH with and 
without sodium chloride. references. 
—INCO. 8397 


3.6.9, 5.2.1 

Stray Currents From Cathodic Pro- 
Pipe Line News, 26, 39, 42-45 (1954) 
8096 


3.7 Metallurgical Effects 


Application Atomic Chemistry 
Metallurgy: Nitrogen-Containing Steels. 
Roos. Chimie Industrie, 71, 277-280 
Chem. Abs., 48, 5770 (1954) 
May 25, 

nickel 0.15-0.2 percent nitrogen 
Type 302 stainless steel, and per- 
cent nickel 0.2 percent nitrogen 
percent chromium—6 percent nickel 
stainless steel with satisfactory fabrica- 
tion and mechanical 
sisting properties; also conservation 
tungsten, chromium and vanadium 
alloy steels without interference with 
heat-treating procedures—INCO. 8302 


3.7.3 

Some Observations the Work 
Metals, (Trans. AIME) Section No. 
11, 1525-1529 (1953) November. 

The mechanism strain hardening 
was discussed connection with some 
duced motion dislocation boundaries 
and the simple shear deformation 
zinc, cadmium and 
BNF. 8329 


Corrosion Relation Welding. 
Evans. Corrosion Technology, 
No. 136-140 (1954) July. 

Welding raises special corrosion prob- 
lems which are discussed. Corrosion 
stainless steel and aluminum alloys, in- 
ternal stresses, corrosion fatigue, hydro- 
gen blistering and cracking are consid- 


INCO. 8092 
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Consumable Insert Method Root 
General Dynamics Corp. Paper 
before AWS, Spr. Mtg., Buffalo, 
May 4-7, 1954. Welding J., 33, No. 
670-679 (1954) July. 

New method, called the consumable 
insert method root pass welding, 
butt welding plates pipes without the 
use backing rings bars de- 
scribed. The method allows easier mani- 
pulation the operator inert-gas- 
shielded tungsten arc torch fuse 
completely, the parent metal, filler 
rod controlled dimensions and com- 
position which inserted between the 
root faces the butt joint. This tech- 
nique gives bright, smooth, crevice- 
free weld surface the far side the 
joint all welding positions, and in- 
sensitive burn-through the root 
pass for all materials which was 
applied. Filler material contains 9.0-11.0 
percent nickel. Joint requirements, joint 
design, filler material, joint assembly, 
welding setup, tack welding, root pass 
welding, and inspection are discussed. 
Tensile specimens Type 347 stainless 
steel showed strengths 85,000-87,000 
psi with all failures occurring the 
parent metal. Macro and micro examin- 
ations were made Type 347 low 
tantalum stainless. Illustrations, dia- 
grams, 8279 


Soldering Alloy for Low-Tempera- 
ture Use, Electronics, 27, No. 324 
(1954) September. 

Howalloy No. 425, developed for elec- 
tronic uses, applicable through any 
application heat generating 425 de- 
grees possesses the same flow and 
capillary characteristics silver brazing 
alloys and free and lead. 
has excellent corrosion resistance, and 
applies easily copper, stainless, and 
brass, When used with No. 425 flux, 
invaluable eliminating the usual 
problems encountered joining copper, 
nickel, Invar, resistance wire, Alnico 
and chromium-plated surfaces. Manu- 


factured Howe International.— 
INCO. 8053 
3.7.3, 3.2.2 


Crack Formation Low-Alloy Steels 
Result Abrupt Changes Tem- 
74, 929-941; disc. 941-943 (1954) July 15. 

Investigation phenomena related 
crack formation and crack propagation 
mild steel, copper-nickel steel, chro- 
mium steel and cast iron (compositions 
and mechanical properties given), 
circulating different quenching media 
through heated hollow specimens. Crack 
formation requires mechanical stresses 
caused differences bulk between 
heated and cooled parts, for which rea- 
son quenching with water from low 
temperatures (300 degrees does not 
cause crack formation, but quenching 
from above 400 degrees does. the 
water contains substances tending 
promote crack formation, then tempera- 
ture which crack formation can 
observed displaced lower values. 
Number and depth cracks increases 
with mechanical stresses which part 
subjected. Relationship surface de- 
fects crack formation discussed. 
all the steels showed approximately 
identical behavior, concluded that 
effects composition are subordinated 
those thermal stresses. Quenching 
media were distilled water, calcium ni- 


trate—ammonium nitrate solution, 
dium chloride sodium sulfate 
tions. Data effects quenching 
temperature, number quenching treat. 
ments and section thickness and jn. 
fluence copper, nickel and 
ings crack formation carbon stee| 
are 


3.7.3, 5.3.4 

Hard Facts About Hard Facing, 
Cleveland 
Co., Inc. Industry and Welding, 27, No, 
(1954) Feb. 

Recently hard facing has had meet 
increased requirements for resistance 
high temperatures and corrosion. the 
same time, the metallurgist 
provide improved hard ma- 
terials. Such requirements 
met part the use cobali-chro- 
mium-tungsten welding materials and 
others with high alloy contents. Appli- 
cation these materials mainly 
the oxy-acetylene method, Other con- 
siderations involve preparation the 
surface, finishing and methods 
nization the welding process. 
amples are given Type 304 
steel requiring hard faced 
critical areas insure long and 
service.—INCO. 8387 


Heat-Treatment Steam: 
ing, Annealing and Stress-Relieving 
Swann. Metal Treatment, 21, No. 103, 
168-172, 176 (1954) April. 

Advantages for high speed and other 
steels, cast iron, sintered iron powder 
compacts, and non-ferrous Ex- 
amples include brass, copper-beryllium, 
and aluminum alloys, where heat treat- 
ment steam atmospheres found 
eliminate the necessity for some pickling 
treatments, and some cases im- 
prove surface finish and corrosion 


8308 
3.7.3, 6.2.2, 6.3.10 


Resistance Cast Fe-Ni-Cr Alloys 
Corrosion Molten Neutral Heat 
Trans. Am. Soc. 
157-183 

Resistance cast iron-nickel-chro- 
mium alloys containing 
nickel and 11-38 percent chromium was 
determined five commercial, neutral 
heat treating salt baths. Effects alka- 
line oxide content bath, addition 
rectifiers and sodium flouride, pres- 
ence sludge the bottom the heat 
treating pot, alternate im- 
mersion, variations grain size and 
Reduction the carbon content from 
0.5 0.08 percent reduced the attack 


but undesirable other 
8122 


Spontaneous Deformation 
ite During Martensitic Transformations. 
lurgica, No. 235-241 (1954) March. 
Metallographic examination 


that plastic deformation takes 
austenite during the 
nickel-iron alloy during both 


and cooling. There dis 
tortion remaining after all the 
ite has reverted austenite, 
effect the subsequent 
martensite. Slip lines have 
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for water tank use 
STANDARD ANODE SIZES 
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8308 Effective Area Approximate 
Size Square Feet Wt., Lbs. Remarks 
| 1” dia. x 60” with cast-in inserts, Everdur 1.4 13.6 Fresh water application. Stringable end-to- 
yi to 4 stud and washer. Packed 6 anodes/box. end with Everdur studs. 
eat 
ML. 1” dia. x 60” with standard lead wire of 5’ 13.6 Fresh water application. Driven connection 
No. cable, 4/box. for individual use. 
x 14%” dia. x 60” with standard lead wire. 4 A 25.0 Ground bed or severe fresh water application. 
chro- anodes/box. | Driven connection. 
rcent dia. 60” with standard lead wire. 46.0 Sea water severe ground bed application. 
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also been observed percent nickel- 
percent carbon and percent nickel- 
1.5 percent carbon steels. Effects 
spontaneous deformation the kinetics 
martensitic transformation are dis- 
cussed. Photomicrographs and ref- 
erences.—INCO 8128 


3.7.3, 6.3.10 

The Welding Monel and K-Monel. 
Paper before Symp. “The 
Non-Ferrous Metal Industry India,” 
Nat. Metallurgical Lab., Jamshedpur, Feb., 
1954. Sheet Metal Indus.; 31; Nos. 327 
328; 562-566, 571; 685-689 (1954) July, 
August. 

Monel and K-Monel can welded 
the normal techniques. Fusion meth- 
ods, means which the smooth, 
crevice-free joints, essential chem- 
ical plant and other applications involv- 
ing corrosive conditions, can ob- 
tained, are most frequently used. 
Resistance- and pressure-welding meth- 
ods are used mainly the fabrication 
the smaller, more intricate parts, and 
for assemblies which lap-joints will 
not lead crevice corrosion. Metallic- 
arc, oxyacetylene, argon-arc, atomic-hy- 
drogen and carbon-arc welding Monel 
and K-Monel are discussed. Defects 
welds are also covered. Table gives 
tensile properties and hardness the 
two materials. Photomicrographs, dia- 
grams, and 8197 


3.7.3, 6.4.2 

Staining Clad Aluminum Alloy 
Sheets During Salt-Bath Heat Treat- 
Inst. Metals (London), 82, 
No. 10, 465-470 (1954) June. 

Staining molten sodium nitrate 
500 degrees primarily associated 
with presence abnormal amounts 
free alkali, which can neutralized 
passage carbon 8232 


3.7.3, 6.4.2, 3.5.8 

Fatigue Strength Butt Joints 
Thick Aluminum Alloy Plates. 

Welding J., 33, No. 21s-30s 
(1954) January. 

shown that the fatigue strengths 
welded joints 3S, Alclad 14S, A54S 


and 61S plates are approximately the 
same for lives greater than cycles, 
but for lives less than 10* cycles the 
fatigue strengths are the same order 
the static tensile strengths welded 
joints. The fatigue strengths welded 
and riveted butt joints are the same 
order for lives between about 10° 


“Cool” Welding Eliminates Cracking 
Welding, 27, No. 40-41 (1954) August. 

New method for repair welding sili- 
con-Monel propellers was developed 
the Naval Eng. Exp. Sta. re- 
duce cracking welds and eliminate 
Method consists cooling the propeller 
—40 degrees prior welding. This 
accomplished packing the blade 
dry ice weighing exactly the same the 
blade and placing special canvas 
wrapper. Areas adjutant welded zone 
were heavily peened before deposition 
formed with and diameter 
Monel electrodes.—INCO, 8307 


3.7.4, 1.6 

Relation Properties Microstruc- 
ture. Book, 1954, 270 pp. American So- 
ciety for Metals. Cleveland, Ohio, 

Papers presented seminar, held 
Cleveland, Ohio, October, 1953: Struc- 
ture Sensitive Properties, Hollo- 
mon; The Effect Grain Boundaries 
Mechanical Properties, Gensamer; 
Principles Solution Hardening, 
Parker and Hazlett; Effect 
Dispersions Mechanical Properties, 
Dispersion Hardening, Hart; 
Structure and Alloy Design, 
Schwope; Interactions Dislocations 
and Solute Atoms, Cottrell; The 
Relation Microstructure Brittle 
Fracture, Low, Jr.; The Strength 
Glass Reinforced Structures, Slay- 
ter; Effect Microstructure Corro- 
sion, Uhlig; Relation Magnetic 
Properties Microstructure, Dijks- 
tra and Structure and Coercivity, 
Libsch and Conard. subject index 
7989 


for cathodic protection 


MAGNESIUM ANODES 


Corrosion control for under-ground and under-water 


pipelines and other metal structures regardless all 


other methods used. 


APEX Anodes are 
available in 17 tb. 
and 32 Ib. bare anode 
with or without wire, 
or complete packaged 
anode with wire and 
back-fill ready for 
installation. 


Anode folders technical consultation with our engineers 


available upon 


Vol. 


3.8 Miscellaneous Principles 


3.8.2, 3.6.8 

Determination Coefficient Dif. 
fusion Hydrogen Electro. 
Feporova. Doklady Akad 
SSSR, 86, No. 1137-1140 (1952). 


Significance quantitative theory 
convective diffusion according Levich 
for electrochemical 
Formula for computation particle dif- 
fusion current and usefulness formula 
for calculating the coefficient diffusion 
the reacting particles (in 
Author’s use procedure for 
ing the coefficient diffusion 
lar hydrogen based process ioniza- 
tion molecular hydrogen platinum 
rotating-disk electrodes, bare and platin- 
ized, various (acid and alkaline) elec- 
trolytes. Experimental procedure. Re- 
sults study: Polarization for 
hydrogen ionization under con- 
ditions and interpretation the trend 
these curves. Variation density limit- 
ing hydrogen diffusion current 
trode. Translation available: Henry 


3.8.3 

sivity Corroding Metal. Con- 
ditions for the Formation the Passive 
State Metal. (In Russian.) 
SSSR, 88, No. 705-708 (1953) Feb. 
ibid., 88, No. 1023-1026 (1953) 
Feb. 21. 


The relative passivity metals 
given medium indicated the value 
with the passivity nickel, iron and 
chromium.—BNF. 7978 


3.8.4, 6.3.20, 5.9.4, 3.2.3 

Electron and Photocurrents Thin 
MILYEA. General Electric Research Lab. 
March. 


mechanism proposed account for 
the variation the 
through thin films anodic zirconium 
dioxide was based the assumption 
that there exists poten- 
tial barrier which the electrons must 
surmount. shown, however, that 
the probability tunneling ugh the 
barrier greater than 
the electrons being thermally excited 
over the barrier. alternate mechanism 
proposed, based the 
that there are trapping centers for elec- 
trons the film, the depth vhich 
lowered the applied 7872 
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4.3.2, 1.6 

Metal Materials for Handling Aqueous 
and Carbon Chemicals Co. (K-25.) 
Atomic Energy Comm., K1080, 
1953, pp. 

Studies using over 150 
been conducted silver brazed Monel, 
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HERE are several sets typical before and after 
coupon test figures wells now getting Visco 
Anti-Corrosion Treatment. Estimate the well 
equipment metal saved Visco Treatment, and you 
get idea the dollars saved labor and replacement 


Well Maximum Weight 


Before Visco With Visco 
0.02 
0.40 
0.86 
0.08 
1.30 


These wells receiving treatment. Replaced Visco. 


1 mil=.001 inch. A corrosion rate of 216 mils per year means that the 
corrosive attack, if uniform, would have corroded away the entire 
surface of the metal to a depth of .216 inches in a year. However, the 
real danger of high corrosion rates, as the coupon shows, is the much 
deeper and faster penetration occurring at localized areas. 


These are not super-success figures. Chances are high 
that Visco can equal better these results your wells. 
Phone, Houston, MAdison 0433, collect, write for 
Positive Visco action today. 
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A 

Jes. /; ® 
CONSISTENTLY EFFICIENT OIL FIELD CHEMICALS 


welded Monel, and welded copper-nickel 
specimens exposed 48% and 
hydrofluoric acid temperature 
150 number silver brazing alloys 
were investigated the tests, were 
several selected heat treatments 
welded specimens. addition, limited 
tests were conducted Illium lead 
and The test procedure permitted 
evaluation the extent attack 
that occurred the specimens the 
condensed vapor above the bath, the 
liquid line and when completely im- 
mersed the test solutions. Silver was 
the only metal tested that had satisfac- 
tory resistance attack under all 
the test conditions. Monel with either 
welded silver brazed joints and 
copper-nickel with welded joints showed 
little attack when totally immersed 
the test baths. However, these alloys 
suffered severe loss and above the 
liquid level line. There are other limi- 
tations which can affect the life joints 
these conditions service. (auth).— 


NSA. 7971 


4.3.2, 5.8.2 

Materials for Handling Fuming Nitric 
AND Mars Research Founda- 
tion, Ohio State University, (AF-TR-6519 
(pt. ATI-159418), March, 1952, pp. 

Welded drums type 347 stainless 
steel fail knife-line attack the heat- 
affected zone (destabilized zone) sub- 
jected sensitizing treatment (900 
1500 after welding. Failure knife- 
line attack occurs because the niobium 
carbide narrow zone adjacent 
the weld goes into solution and remains 
solution subsequent cooling (this 
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Cathodic Protection and Pipe Lines 


Economic Considerations Pipe Line 

Mitigation Corrosion City Gas Dis- 
tribution Systems Simpson, Jr. 

Final Report—Effect Exposure Soils 
the properties Asbestos-Cement 
Pipe Melvin Romanoff and Irving 
Denison 


Coating Pipelines Place Internally 
With Plastics Watts 


Paints and Coatings 


Gasoline Resistant Tank Coatings 
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Tests, Properties Corrosion Preventive 
Lubricants for Lead Sheathed Cables 
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Howard Phelps and Frank Kahn 


Petroleum Production Storage 
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Corrosion Condensate and High 
Pressure Sweet Oil Wells 
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Internal Corrosion Oil Ship Tanks 
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effect called destabilization). Sensitiz- 
ing treatments cause the precipitation 
chromium carbide the grain bound- 
aries (as observed Type 304 stain- 
less steel), and intergranular corrosion 
results, Failure knife line attack has 
not been observed extra low-carbon 
347 stainless steel. Type 347 stainless 
rosion fuming nitric acid 160 
The high corrosion rates which occur 
Type 347 stainless steel fuming 
nitric acid 160 can reduced from 
100 200 mils/year approximately 
mils/year the addition alu- 
minum nitrate aluminum metal the 
acid solution concentrations ap- 
proximately 0.1% aluminum higher. 
Titanium, Haynes alloy (L-605) and 
zirconium show excellent resistance 
fuming nitric acid the temperature 
range room temperature 160 Alu- 
minum and some its alloys show 
better corrosion resistance the 
stainless steels 160 
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4.3.5, 4.3.6, 4.3.2 

The Application Electro-Chemical 
Method the Investigation Cor- 
AND TH. Werkstoffe Korrosion, 
No. 172-177 (1954) May. 

Electro-chemical methods can ad- 
vantageously employed investigations 
the corrosion steel fluorine and 
hexafluosilicic acid compounds such 
are frequently found mixtures 
used for the preservation Evi- 
dence passivation covering can 
recognized the anodic leg the 
current potential curves obtained when 
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Corrosion Control Gas Lift Wells. 
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Treseder 


Economics 
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Relation Corrosion Business Costs 
Aaron Wachter 
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Prevention Corrosion Cooling Water 


Dicyclohexylammonium Nitrite, Vola- 
tile Corrosion Inhibitor for Corrosion 
Preventive Packaging Wachter, 
Skei and Stillman 


Metallurgical Factors 
Material Selection for Condenser Tubes 
Harold Todhunter 


Resistance Aluminum Alloys Weath- 


containing alkaline fluorides, These are 
distinctly noticeable the case 
tions containing alkaline fluorides, 
the effect not quite marked with 
solutions containing 
The low solubility the products 
corrosion and higher concentrations 
solutions, with resultant formation 
covering layers, favor the appearance 
these effects. However, passivity 
not substantiated the case soly. 
tions hexafluosilicic acid and its salts, 
The anodic behavior steel the 
various solutions used runs parallel 
lines with that which results from 
tinuous immersion steel 
7957 


4.3.6, 3.4.3, 3.2.2 

Note the Anomalous Behaviour 
Ammonium Chloride Particles the 
Corrosion Steel Humid Atmos. 
TON. Chemistry Industry, No. 38, 995- 
997 (1953) September 19. 

Steel specimens were inoculated with 
dried ammonium chloride and, 
parrellel experiment, with 
sulfate particles and exposed atmos- 
stat 

Contrary the general rule, cor- 
rosion produced ammonium 
decreased with rise relative 
ity. The appearance specimens in- 
oculated with ammonium chloride varied 
from rust spots localized around the 
nance filamentous growth 70% 
RH, where practically the entire steel 
surface was attacked. With ammonium 
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Straight-Chromium Stainless Steels 
Bloom 

Laboratory Studies the Pitting 


Aluminum Aggressive Waters 
Wright and Hugh Godard 


Salt Spray Testing Bibliography Lor- 
raine Voight 
Miscellaneous 


Useful Tool for the Exam- 
ination Corrosion Data Chas. 


Causes Corrosion Airplanes and 
Simpson 


Corrosion Control Won- 
Why Metals Corrode Uhlig. 


Selling Corrosion Control Program 
Management Whitney, Jr. 


Remittances must accompany all orders for literature the aggregate cost which less than $5. Orders value greater than 
invoiced requested. Add per package the prices given below for Book Post Registry all addresses outside the United States, 
Canada and Mexico. Send orders and remittances NACE, 1061 Houston Texas. 


MAN 


influe 
the 


Dif 
trol 
Mons 
Texa 
1954. 
May 
mate! 
chem 
trolli 
tem, 
one 
perat 
lectec 
INC( 


Cor 
ated 
(1954 
bons 
rinate 
alum 
for t 
gasoli 
chlori 
sults 
and 
and 
attack 
With 
forma 
produ 
rinate 
Was 
and 
chlore 


sulfa 
evide 
creas 
geste 
uct— 
hydrt 
from 
sion 
4.4 
Mont 


are 
but 
with 
nce 
can- 
Salts, 
the 
arallel 
imilar 
7957 


the 
tmos- 


with 

onium 
itmos- 


in- 
varied 
the 

70% 
steel 
onium 


July, 1955 


sulfate filiform corrosion became more 
evident the relative 
creased, 

With ammonium chloride, sug- 
gested that the primary corrosion prod- 
hydrolyzes reacts with the ammonia 
from the hydrolyzed salt; the resultant 
hydrous ferroso-ferric oxide forms gel 
the outside the particle which, 
high humidities, prevents spreading 
the liquefied lower humidities 
the gel discontinuous and permits the 
spread solution and continued corro- 
sion filiform tracks, each track hav- 
ing green (anodic) 8047 


4.4 Chemicals, Organic 


4.4.2 

Dilute, Weak Acids, 
chem. Soc., 100, 339-344 (1953) August. 

prepared for delivery before the 
Meeting the Electrochemi- 
cal Society, October 26-30, Investi- 
gation the kinetics the reaction 
between steel and acetic acid without 
nonaqueous phase and 
under controlled conditions wherein only 
the concentration the acidic con- 
stituents varied. 8038 


8.8.1, 7.2 

Differential Measurement and Con- 
trol Corrosive Streams. Davis. 
Monsanto Chemical Co, Paper before 
Texas Instrumentation Symp., 
1954. Gas. J., 52, No. 52, 117 (1954) 
May 

Uses hard-to-measure and control 
materials are increasing most petro- 
chemical plants. measuring and con- 
trolling muriatic acid stream with 
orifice-type differential measuring sys- 
tem, the most practical orifice run 
one using flange tips, since difficult 
tap glass-lined pipe needed for pipe 
veni-contracti taps. designing this 
system, materials which were inert 
muriatic acid normal ambient tem- 
lected was 221A Micarta, 
INCO. 7960 


4.4.5, 4.4.6 

Corrosion Gasoline and Chlorin- 
ated Hydrocarbons. Katz 
Sonntac. Metall, No. 5/6, 203-205 
(1954) March. 

Corrosion materials hydrocar- 
bons which are considered non- 
corrosive initiated traces water. 
investigate the corrosion resistance 
aluminum against gasoline 
hydrocarbons, sheets pure 
aluminum, aluminum-magnesium alloy. 
Duralumin, well aluminum- and 
zinc-coated iron sheets, were immersed 
three months into 
gasoline containing tetraethyl 
different concentrations, 
chloride, carbon trichloride, etc. The re- 
sults showed that coatings aluminum 
and are similarly resistant dry 
and water-containing gasoline with and 
Without tetraethyl lead. sheets are 
attacked water containing gasoline 
with additional tetraethyl lead under the 
lead-containing corrosion 
Among the investigated chlo- 
trichlorethylene 
Was the least corrosive. While aluminum 
and zinc-sprayed surfaces are resistant 
dry and water 
they cannot used 
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connection with carbon tetrachloride and 
tetrachlorethane. protective effect 
exerted the oxide films surrounding 
the metal grains sprayed coating 
which effective also chlorine sub- 
stituted organic fluids long acid 
produced.—ALL. 7953 


4.4.6, 5.8.2 

Corrosion Iron Contact With 
Gasoline Kerosene and With 
Aqueous Solution Electrolyte Con- 
taining Chromate Additives. (In Rus- 
Zhur. Priklad. Kim., 26, No. 
605-611 (1953) June. 

Potassium chromate can used 
corrosion inhibitor only when the water 
phase very weak Tables, 
graphs, 8028 


with cathodic 


4.6 Water and Steam 


4.6.1 

Corrosion Properties Various Ma- 
terials High Temperature 
Metallurgical Lab., Engineering Experi- 
ment Station, Annapolis, (EES-4A[23] 
966870), January 1953, pp. 

Results are presented for number 
experiments which concern the corrosion 
behavior selected alloys various 
high-temperature waters. The following 
tests were included: static tests pre- 
stressed Inconel and Type 302 stainless 
steel coil springs 500 degassed dis- 
tilled water; static tests chromium- 
plated K-monel panels natural sea water 
120 and 500 static stress-corro- 
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Crose-Curran, 
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Pipeline Supply Co. 
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Houston, Texas 


ates, 


sion tests Type 347 stainless steel 
470 synthetic boiler feed water solu- 
tions; dynamic stress-corrosion tests 
8025 


4.6.1, 5.8.2, 5.11 

Corrosion Closed Circulating 
Water Systems. SUSSMAN AND 
James Heating and Venti- 
lating, 50, 10, 77-82 (1953) October. 

Discusses effect temperature, 
chemicals, leakage and design corro- 
sion. Graphs, diagrams, photograph. 

Feeding devices introducing chemicals 
controlled rate are recommended. 
Suitable inhibitors include sodium 
chromate, sodium silicate, various phos- 
phates and polyphosphates and sodium 
sulfite. these sodium chromate the 
most widely employed. cannot used 
potable-water lines; these 
quently protected silicate. 
Phosphate not recommended for sys- 
tems that are inoperative part the year. 
Inhibitors also serve leakage detectors 
the absence available mechanical 
detectors. 

Improved design suggestions include 
the use gage glasses for expansion 
tanks, adjustment pump glands as- 
sure small positive pressure, proper 
valve maintenance and use pressure 
gages all pumps. 

Cumulative test data closed cir- 
culating systems with positive leakage 
indicated losses least one water 
change per mo. over 50% the tests, 
weekly water changes more than 10% 
the tests and few cases seven 
complete water changes per month, 7897 


4.6.2, 4.6.4, 5.7.1 

Present Practices Industrial Water 
tenance Eng. Corp. Am. Chemists’ 
Soc., 30, No. 11, 563-567 (1953) No- 
vember. 

Review the methods available for 
treatment boiler water 
water. Pretreatment methods considered 
include the lime-soda process, hot process 
treatment for removal dissolved silica 
and hot zeolite plants for boiler condi- 
tioning and base exchange methods, 
including modification demineraliza- 
tion the Monobed system, for pre- 
treatment industrial water. Internal 
methods include use 
phates for preventing scale formation 
boilers, use sodium nitrate for over- 
coming the embrittling tendencies 
water, amines for prevention corrosion 
condensate return systems and the 
Treshold Treatment and the use rela- 
tively high metaphosphate residuals and 
silicates, dichromates and organic chro- 
mates for cooling water treatment. Use 
chlorine other biocides essential 
cooling water systems for controlling 
slime and algae growth and preventing 
corrosion from bacterial action. 7977 


4.6.12, 3.4.6, 8.4.3 

Corrosive Action Dissolved Gases 
Jack Bur. Mines Preprint. ACS 
Div. Petr. Chem. 123rd, Meet., Los Angeles, 
March 15-19, 1953, 5-13; Petroleum Engr., 
25, B50-B51, B53, B55, B57 (1953) Nov. 

Laboratory data are reported the 
corrosion steel water caused dif- 
ferent concentrations dissolved oxygen 
(2-8 ppm) free carbon dioxide (20-750 
ppm) and hydrogen sulfide (5-770 ppm) 
singly and varied ratios oxygen 
free carbon dioxide and free carbon 
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dioxide hydrogen sulfide when other 
controllable factors were maintained con- 
stant. comparative graphical repre- 
sentation given the corrosion caused 
these gases the cited concentrations, 
which are those frequently found 
waters for subsurface injection. 7920 


4.7 Molten Metals and 
Fused Compounds 


4.7 

Investigation Materials for Use 
Heat Transfer System Containing 
Liquid Lead Bismuth. 
SHEPARD, JAMES MorGAN, RALPH 
PARKMAN AND RICHARD Stan- 
ford Univ. School Mineral Sciences. 
Atomic Energy Comm., AECU- 
2794, Dec. 31, 1953, pp. 

addition liquid bismuth and the possi- 
ble mechanisms titanium inhibition 
iron and chromium solution from corro- 
sion 410 stainless steel are reported. 
The variables studied were amount 
titanium, form which titanium intro- 
duced, duration exposure liquid 
metal, temperature exposure, effects 
precoating the steel surfaces, effects 
cycling temperature rather 
widely separated values and amount 
silicon. Control runs indicated that the 
dissolution iron was temperature de- 
pendent and that chromium was both 
time and temperature dependent. 
markedly inhibited 
but only slightly inhibited iron solution, 
which was subject 
Titanium metal inhibited both iron and 
chromium solution but was 
effective for the iron. Multiple use the 
steel capsules showed appreciable fur- 
ther reduction both iron and chromium 
titanium metal appeared more effective 
the inhibition iron and chromium solu- 
tion than did the hydride. Thermal 
cycling appeared have effects. Sili- 
con had only slight beneficial effect 
concentrations the range 150 ppm 
and harmful effect higher concentra- 
tions. The mechanism 
hibition has not been demonstrated ex- 
perimentally. Solubility oxygen 
bismuth increases with increase tem- 
perature. Attempts are being made 
construct device for measuring wetting 
that the relation between corrosion 
and wettability can ascertained. 7010 


4.7, 1.6 

The Effect Mercury the Cor- 
rosion and Mechanical Properties 
Various Materials. Part Materials Ex- 
posed Static Liquid Mercury 300 
degrees and 500 degrees 
Atomic Energy 
ment, Harwell, Berks (England), 
(AERE-X/R-1229), August 11, 1953, 
pp. 

Corrosion tests were made various 
unstressed metals and alloys subjected 
the action static liquid mercury 300 
and 500 These materials were totally 
immersed the liquid mercury glass 
vessels for the 300 tests and FDP 
steel vessels for the 500 tests, for pe- 
riods 500, 1000 and 2000 hours. The 
extent the corrosion the end each 
test run was determined the loss 
weight the specimens, the variation 
their mechanical properties and micro- 
scopic examination etched sections 
the specimens.—NSA. 7892 


4.7, 1.6 

Effects Gallium Materials 
son. Argonne National Lab. 
Atomic Energy Comm, Publ., 
5027), Aug., 1953, pp. 

investigation the relative tend- 
encies various metals and refractories 
react with gallium selected tempera- 
tures the range 100 1000 
higher and, some cases, attempts in- 
hibit such reactions are reported. 
sten was found the only metallic 
element completely unattacked 
lium temperatures 800 and 
rhenium was also practically unaffected 
gallium that temperature. 
lium was next resistance attack 
gallium being substantially unaffected 
although niobium was attacked more 
severely than tantalum higher tem- 
peratures. TaW, 
alloy, was not quite resistant gallium 
was tantalum, but was more 
than are other binary alloys that were 
tested. other metals were found 
resistant attack gallium tem- 
steel appears promising, for use gal- 
copper and platinum are not. The non- 
metallics were investigated with the idea 
both looking into the possibility: de- 
veloping nonmetallic coatings—perhaps 
self-healing nature—that pro- 
tect structural materials against attack 
gallium and determining the resist- 
ance ceramic materials attack 
gallium temperatures to, some 
cases, 1000 higher. few data the 
liquidus temperatures several low-melt- 
ing gallium alloys are 


7943 


4.7 

Finding Container Material for the 
Uranium-Bismuth Fuel System. 
AND Nucleonics, 12, 
No. 40-42 (1954) July. 

Behavior steels contact with 
uranium-bismuth solutions, 
graphite and steels fuel stability and 
effects additives mass transfer are 
presented. Static corrosion tests show 
2.25 percent percent molyb- 
denum and percent 
percent silicon steels most corrosion 
resistant, Magnesium and zirconium 
were added the bismuth media 
materials thermal convection loops 
discussed and data are tabulated— 
INCO. 8105 


4.7 

Action Molten Chlorides 
ium, Sodium, Potassium Nickel, Cop- 
per and Certain Steels. 
kaliia nikel, med nekotorye stali). 
(Zhur. Priklad. Khim.), 27, No. 
432 (1954) April. 

Corrosion rates and 
Graphs, tables, diagram, references— 
BTR. 8108 


4.7, 2.3.4 

Resistance Refractories Molten 
Am. Ceram. Soc., 37, No. 
(1954) 


conjunction with studies the 
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suitability liquid metals for high- 
temperature heat-transfer systems, 
investigation was made determine 
the resistance forty materials—eight- 
een ceramics and cermets, thirteen re- 
fractory metals and nine high-tempera- 
ture alloys—to attack lead-bismuth 
eutectic alloy (44.5 percent lead and 55.5 
percent bismuth) dynamic system 
temperatures 1500 2000 degrees 
The experimental apparatus and pro- 
cedure are described. With the excep- 
tion zirconium carbide all the ce- 
ramics and cermets were resistant 
attack molten lead-bismuth eutectic 
2000 degrees the thirteen re- 
fractory metals only arc-cast molyb- 
denum exhibited resistance lead-bis- 
muth 2000 degrees All nine the 
high-temperature alloys had poor resist- 
ance 1500 degrees 


Thermal and Related Physical Prop- 
erties Molten Materials. Progress 
Report No. (for) February April 
Lab. (NRL-Memo-312), May 28, 1954, 
pp. 

Heat capacity measurements salt 
“A” have been carried near 700 de- 
grees Some difficulties have been ex- 
perienced containing the 
stainless steel high temperatures. 
Monel metal now under study for 
this purpose. The radial heat exchange 
apparatus has shown severe 
plained corrosion the nickel unit. The 
corrosion developed without the addi- 
tion salts and extent that ren- 
dered the apparatus unusable. Viscosity 
measurements on the salts are contem- 
plated and apparatus being designed. 
The salts with high vapor pressure will 
difficult measure any viscosity 
apparatus. Other container 
examined with fused 
NSA. 8237 


4.8, 3.6.6 

Metallic Transfer Screwing and Its 
Significance Bone Surgey. Bow- 
Nature, 173, No. 4403, 520-522 
(1954) March 20. 

Stainless steel screws and bolts used 
joining bones become contaminated 
with small fragments metal from the 
screwdriver spanner; this made 
slightly different alloy the difference 
electrode potential may set “elec- 
trolytic inflammation” the surround- 
ing tissue—BNF. 7547 


PREVENTIVE MEASURES 


5.2 Cathodic Protection 


Cathodic Protection Internal Sur- 
tion and Control, No. 166-167, 181 
(1954) May. 

Methods cathodic protection for 
internal surfaces vessels chambers 
such water boxes heat exchangers, 
are described. The most common prac- 
tice has been use galvanic anodes, 
usually magnesium, but this has lim- 
itation that the anode life relatively 
short. The replacement these anodes 
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major operation involving shutting 
down the plant and opening the 
water chambers. Various methods have 
been adopted extend the effective 
anode working life that shall 
greater than the normal period between 
routine overhauls the plant. 
sistor can inserted into the anode 
circuit limit its current output. 
Two methods doing this are illus- 
trated. One arrangement whereby 
the anode insulated from the water 
box shell and supporting stud, the cir- 
cuit being completed only through 
washer made insulating material with 
resistance element embedded 
which placed under the fixing nut. 
The second method supporting stud 
made insulating material with 
axial hole containing resistance ele- 
ment connected its ends two metal 
caps screwed into this hole that this 
again presents the only path for the 
current, entirely different approach 
has been the coating the anode with 
insulating material reduce its 
exposed surface. Another method has 
the anode encased metallic coating 
sheath less corrodible nature 
which again effects the same purpose 
reducing the active area. When anode 
renewals are economically technically 
impossible, impressed current methods 
have been considered. The 
lem has been finding suitable anode ma- 
terial. Graphite anodes have met with 
some success. The most promising ma- 
terial date has been found 
platinum, since platinum can worked 
high current density and usually 
the form wire helix foil 
mounted some support such glass 
give the maximum surface area 
with the minimum material. The ini- 
tial cost reduced and together with 
the long life and low installation costs 
potentially sound economic prop- 
recent development the use 
anode composed high silicon 


LL. 8312 
Cathodic Protection for Industrial 


Plants. The Hinchman 
Corporation. Industry Power, 66, No. 
66-70 (1954) June. 

Discusses cathodic protection var- 
ious types industrial plants, causes 
for corrosion, current flow, bucking cur- 
rents, power consumption, etc. Indus- 
trial uses cathodic protection are 
listed, divided into those protecting be- 
low-ground structures and utilities, and 
tures. Eleven case histories are cited, 
including underground gasoline storage 
tanks, fire and water lines, pasteurizers 
bottling plant, water pumps, con- 
densers sea coast power installa- 
tion, and oil storage tanks. Schematic 
diagrams cathodic protection systems 
are given—INCO. 8057 


Economics Cathodic Protection. 
Part II. Applications Economic 
Analysis. Paper be- 
fore AGA, Montreal, April 20-23, 1954. 
Gas, 30, No. 44-48 (1954) May. 

Applies methods economic analysis 
hypothetical example that involves 
corroding system and the various al- 
ternatives for corrosion control. Author 
believes that the correct and optimum 
solution for corrosion 
ground applications the use coat- 
ings plus cathodic protection. Graphs 
and three 8295 


5.3 Metallic Coatings 


Industrial Finishing Year Book: 1954, 
Coxon, Editor. Book, 1954, 443 
Published Arrow Press, Ltd., 157 
den Lane, Waterford, Herts. (Free 
subscribers Ind. Finishing). 


Includes sections cleaning, 
ing, electroplating, metal coloring, fin. 
ishing aluminum and zinc alloys, paints, 
metal spraying and metal coatings, 
plastics, relevant standard specifications, 
and directories. Most the 
appeared the 1953 Year Book. new 
section vacuum metallizing has been 
added; that galvanizing has been cur- 
8188 


5.3.1, 5.4.1, 5.9.1, 1.6 

Finishing Handbook Directory, 
(Editors). Book, 1954, 497 pp. Sawell 
Publications Ludgate Circus, 
London, E.C.4. (free subscribers 
Product Finishing). 


This handbook has been revised con- 
siderably since the last edition. covers 
cleaning, painting, electroplating, 
ing light alloys, vacuum coating, color- 
ing metals, name plates and transfers, 
metallizing non-metallic surfaces, plastic 
coatings, zinc coating methods, 
enamelling, directory and list trade 
names.—BNF. 8172 


53.1, 

International Review Metal Finish- 
ing. (Editor). Brochure, 
1954, 170 pp. Sawell Publications Ltd, 
London. (Free subscribers Product 
Finishing). 

Issued commemorate the 4th In- 
ternational Conference Electrodepo- 
sition and Metal Finishing, London, 
April, 1954. Contains papers review- 
ing developments various countries, 
namely Great Britain (S. Wernick: 
ers tin alloy deposits, automatic and 
barrel plating plant, polishing, nickel 
and chromium plating, 
ing; Belgium (R. Corbiére); Canada 
Rutherford); Finland (R. Kyrk- 
lund); France (P. Morisset: standards 
for electroplated, anodized and sprayed 
metal and galvanized 
ness measurements, uniformity 
rosity; quality labels); Germany 
Springer: cleaning; electrolytic 
ing nickel, chromium, 
copper, zinc and silver baths; phosphat- 
ing; testing); Holland (J. Odekerken); 
India (T. Banerjee); New Zealand 
(S. Wilson); Sweden (H. 
Switzerland (H. Reymond); 
BNF. 8165 


5.3.2 

Extend Applications Nickel 
sion Plating. Gen Elec. 
Co. Iron Age, 174, No. 91-94 (1954) 
July 

Ability produce uniform 
internal and external surfaces 
major advantage the 
sion process. Properly applied, 
have other superior properties. 
plated, coating hardness about Re, 
but heat treatment between de- 
comparative tests, 
immersion deposits offered the best 
sistance fretting corrosion 
Humidity tests show that immersion 
coatings are superior 
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your properties are being chewed corrosion 
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nickel and equal superior chro- 
mium. salt water atmospheres, im- 
mersion coatings have had limited life. 
Tables, graph and photomicrograph.— 
INCO 8089 


5.3.2 

Electroless Plating Produces Hard- 
Age, 171, No. 24, 115-119 (1953); 
(abridged) Metal Ind., 83, No. 47-48 
(1953). 

Nickel plating chemical reduction 
can now controlled produce hard 
adherent deposits number base 
metals. The process requires electric 
current anodes and hence 
lems throwing power are involved 
and intricate and irregular shapes can 
uniformly plated both internally and 
externally. The plated surfaces respond 
well low-temperature heat-treatment 
and the deposits equal electroplated de- 
posits hardness and corrosion-resist- 
ance and are superior adherence when 
heat-treated the range 700-950 de- 
grees (370-510 degrees 8368 


Corrosion Resistance Tungsten- 
KorcHMAREK. Akad. Nauk. 
Kazakh, SSR No. 123, (Ser. Khim. No. 
7), 105-110 Chem. Abs., 48, 5062 
(1954) May 10, 

Mono- and polylayer coatings 
tungsten-nicke] iron were examined 
ric acid and sulfuric acid well 
sodium hydroxide. Coatings were elec- 
trodeposited from baths containing 
tungsten-oxide-nickel sulfate electrolyte. 
Unsatisfactory protective action coat- 
ings was due porous nature and 
cracks the layers. Coatings are 
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inhibitor designed especially 
for the acidizing well tub- 
ing and acid storage equip- 
ment. 

Economical, effective, and 
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tion minimum cost. 
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slightly improved heat-treatment. 
Deposition tungsten-nickel alter- 
nate layers with nickel gave unsatisfac- 
tory 8334 


Chromium Plating Steel Plants. 
ALLEN AND JEROME TULLOCH. 
Steel Engr., 30, 90-94; disc., 94-97 
(1953) Sept. 

Describes use chromium electro- 
plating machinery for corrosion pre- 
vention. 8324 


The Structure Electrodeposits. 
Paper before Australian Inst. 
52-56, 59; 67-72 (1954) July, August. 

summary present state knowl- 
edge the structure electrodeposits. 
Topics covered are structural features 
electrodeposits, major defects, growth 
deposits, the effects plating condi- 
tions grain size, the basis metal, 
and inclusions and other foreign mat- 
ter, bright plating, alloy plating, abnor- 
malities, and effects structure 
properties and use electrodeposits. 
Numerous photomicrographs various 
copper, nickel, brass, chromium and lead 
deposits are presented; also nodular 
cobalt deposit. 8051 


5.3.2 

Bronze and Speculum Plates Provide 
Good Protection for Sa- 
Faust. Metal Finishing, 52, No. 70-73, 
(1954) April. 

Results salt-spray and outdoor- 
exposure tests claimed show that pro- 
tection given better than with copper 
and/or nickel deposits, and that bronze 
plate with decorative chromium over- 
lay does not discolor. Bath operating 
characteristics and properties the de- 
posits are discussed. claimed that 
stannous pyrophosphate/copper cya- 
nide bath (patent applications filed) 
has operational advantages over the 
stannate/copper cyanide bath and gives 
deposit with superior prop- 
8242 


Determination the Adhesion 
Electrodeposits. (In German). 
TER. Metalloberflache, Sec. No. 
B55-B57 (1954) April. 

Concludes that none the existing 
methods test give the actual adhesion 
value, and doubts measurable. 
greater than the tensile strength basis 
metal deposit. Test results higher than 
tensile strength recrystallized even 
worked metals are attributed 
the fact that strength electrodeposits 
cannot directly compared with that 
cast 8244 


5.3.4 
Sprayed Zinc Coatings for the Pro- 


tection Iron and Steel. 
Electroplating, No. 279, 281, 
283, 284; 315-317, 319-321 (1954) July, 


August. 

Part discusses the surface prepara- 
tion, the zinc spraying process and the 
adhesion paint Standard 
chromate passivation treatment gives 
little assistance adhesion cellulose 
finishes, none other air-drying types 
stoved enamels. 
organic coatings occurs sprayed zinc 
deposits. Part shows results be- 


deterioration 


havior sprayed zinc and Cellulose 
and synthetic enamels various zinc 
coatings atmospheric exposure and 
accelerated corrosion tests. Results are 
tabulated for: enamel finishes zinc 
coating under humidity test; zinc 
sprayed steel with and without enamel 
finish and/or chromate passivation 
humidity tests and cyclic hot wet tests; 
sprayed zinc coatings steel salt 
spray. 


5.3.2, 5.3.4, 1.6 

Chrome Dur (In French). Bro- 
chure, 1954, pp. Obtainable from the 
Centre d’Information Chrome Dur, 
Grand Palais, Porte Paris VIII 

Contains six papers, three which 
were presented the annual conference 
Hard Chromium Plating, May 15, 
1953. Two Methods Studying the 
Porosity Electrodeposits: Application 
the Study Chromium 
deposits, Bonnemay (pp. 5-9); Hard 
Chromium Hydraulics. (Prod: iction 

Machinery for Hydro-Electricity), 
Kermabon (pp. 10-12); The Strength 
Chromium-Plated Steel: nents 
the Results Static and Fatigue 
Tests, Morrisset (pp. 13-32); Stand- 
ard Procedures Hard 
Plating, Buyer (pp. 33-36); The 
Applications Hard Chromium 
Aluminum-Alloy Parts, tienne 
(pp. 37-39); and The Hard Chromium 
Plating Large Machine 
Nicolet (pp. 40-42).—BNF. 8067 
5.3.2, 6.3.19, 6.3.6 

Effect Surface Finishing Non- 
ferrous Base Metals the Protective 
Plating; 41; Nos. 649-652, 789- 
792 (1954) June, July. 

Project deals primarily with the effect 
surface finishing rolled brass and 
value plated coatings. Effect the 
fine-grained casting skin the corro- 
sion resistance plated zinc dic cast- 
ings was investigated. Protective coat- 
ings selected for 
nickel and chromium. For zinc die 
castings the coatings used were copper 
flash, bright copper plate, bright nickel 
plate, and chromium plate. Plating baths 
are given. Results atmospheric ex- 
posure tests plated panels are tabu- 
lated. Photomicrographs and 
8270 


5.3.2, 6.4.2 
Corrosion Tests Different Clad- 
ding Materials Aluminium Alloy 


Sheets. Gt. Brit. Royal 
Technical Note No. Met. 171, June, 
pp. 


The corrosion resistance claddings 
ity, unalloyed and alloyed with 


zinc, with magnesium-1% silicon 
and with 1.25% manganese were 
evaluated 2-year sea water spray 


The claddings were applied 
ss) of 


tests. 
both sides (5% total thickn 
aluminum alloy cores solution 
treated DTD 603 (4.61% copper, 


ganese, 0.57% magnesium, 
0.8% silicon, 0.58% iron, 0.01% 
and solution fully DTD 
687 (1.5% copper, 0.57% 
2.65% magnesium, 5.81% zinc, 
con, 0.21% iron). 

Improvement 


substituting superpure for 
pure (99.8%) either alone 
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Royal 
ough, 


1953, 


dings 
pur- 
were 
spray 
s) of 
heat- 
ckel) 
DTD 
sili- 


tance 
for 


July, 1955 


alloyed, was negligible. The percent 
zinc alloy cladding was best for DTD 
687 core, all other claddings blistered 
early stage. Unalloyed aluminum was 
superior any the alloys clad- 
ding for DTD 603 core. 

Unprotected DTD 687 alloy whether 
fully solution heat-treated, was more 
badly corroded than was unclad DTD 
603. When protected the best clad- 
ding (1% zinc alloy), however, was 
slightly less attacked than the best clad- 
ding (aluminum) DTD 603. The so- 
lution DTD 687 cores were 
more susceptible stress corrosion, 
shown cracks the stamp marks, 
than the fully heat-treated 

The manganese alloy did not 
corrode DTD 687, but blistered and 
did not protect the core; DTD 603 
corroded sacrificially and gave good 


8357 


5.9.1 

Government Finishing Specifications. 
70; (1954) May, June, July. 

specifications relating metal 
and surface treatments. Speci- 
for metallic coatings include 
plating nickel, chromium, tin, zinc, 
hot dip lead alloy, zinc, and 
process for metal spraying. Cleaning 
preparation, surface treatment and con- 
specifications include metal- 
compound, rust removing 
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cathodic protection service 
Eighteen cathodic protection 
engineers with combined 
total over 150 years ex- 
perience available serve 
you with ABILITY and IN- 
TEGRITY. 

Houston, 4601 Stanford St. 


BRANCH OFFICES 
New Orleans Corpus Christi Denver 


CATHODIC PROTECTION 
Surveys Designs Engineering 
Pipe Lines Offshore Platforms 
Refinery and Gasoline Plant Lines 
Municipal Systems Barges 


CORROSION RECTIFYING CO. 
1506 ZORA PHONE VA-7522 


HOUSTON, TEXAS 


Electro Rust-Proofing Corp. 
Engineering Division 
Surveys 
Cathodic Protection Design 


Plans Specifications 


Electrolysis Control 
Testing 


BELLEVILLE NEW JERSEY 
Atlanta Chicago Dallas Monrovia 


Complete 
CATHODIC PROTECTION 


Systems service for special ap- 
plications; water tanks and pipe 
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compound, cleaning and preparation 
ferrous metal surfaces for organic pro- 
tective coatings, phosphate coatings, 
and treatments, chemical, prepaint, cor- 
rosion inhibitive for zinc surfaces and 
tests for 8285 


5.3.4, 6.4.2, 8.7.2 

Plating Nickel Aluminum. 
Baker. Steel, 134, No. 21, 115-116 (1954) 
May 24. 

Nickel plating prepares nine aluminum 
components for tin-lead soldering into 
hermetically sealed instrument case 
Ford Instrument Co. Company found 
that nickel gave better resealing ability 
than copper cadmium. Tests show 
that the nickel plated cases can re- 
sealed many times, Nickel coat 
will adhere aluminum 500F. 
Procedure described and tables give 
steps for preparing aluminum parts for 
nickel plating for solder sealing, prac- 
tice for nickel plating aluminum parts 
and practice for stripping nickel plate 
from aluminum parts. 
INCO. 8043 


5.3.4, 7.7 

Selenium Rectifiers for Electroplating. 
Plating, 40, No. 254-259 (1953). 

The development, 
and details the manufacture sele- 
nium rectifier cells and stack assembly 
are described. The basic components 
complete power supply units, incor- 


103 


porating selenium stacks, for electro- 
plating are listed and protective devices 
against damage from overvoltage, cor- 
rosion, excessive temperatures and ex- 
cessive current density are discussed. 
The article concluded with notes 
factory testing rectifier 

7948 


5.3.4, 2.3.7 

Porosity Electrodeposited Metals. 
Part XI: Analysis Corrosion Prod- 
ucts Method Measuring the 
Change Porosity Corrosion. Part 
XII: Measurement Surface Rough- 
ness and Its Change Exposure. 
YANG, AND STELLA YANG. 
Plating, 40; No. 10; 1011-1015, 1135- 
1137 (1953) September, October. 

report Project No, the 
American Electroplaters’ Society Re- 
search Program. Cf. 38, 1053 (1951). 
Part XI. Separation corrosion prod- 
ucts from the base metal (iron) was 
achieved removal rubber-tipped 
glass rod, followed treatment with 
inhibited acid solution. Details 
procedure and analytical determination 
used for iron, nickel and copper are 
given. Examples are given the ap- 
plication this method various cor- 
rosive exposures, e.g. intermittent salt 
immersion and exposure over 
urated sulfur dioxide solution, illus- 
trate the applicability the method 
various tests and exposures. Part XII. 
The principle the Brunauer-Emmett- 
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Teller method determination true 
specific surface area and its application 
electrodeposit are described. 
practical example given illustrate 
this method measuring quantitatively 
the mean roughness large area 
deposit, and its changes under given 
exposure 7967 


5.3.4, 5.3.2 

Studies Attack Molten Zinc 
Iron and Steel (1st report). 
Inst. Metals, 17, No. 11, 569-573 (1953) 
November. 

The loss iron dissolution and into 
alloy layers were investigated 
with electrolytic iron and plain carbon 
steels which were immersed molten 
zinc 450 degrees, and the loss disso- 


Here what TK-2 plastic linings 


CORROSION 


lution with some pure metals was also in- 
vestigated. The results are follows: 
The loss dissolution pure metals, 
molybdenum, tungsten, chromium 
and nickel, immersed for two hours 
molten zinc 450 degrees, mounted 
0.14, 5.7 and 30.1 mg/cm’, respectively. 
the case electrolytic iron, low 
carbon steel and 1.12% carbon steel, the 
relation between immersion time (t) and 
loss dissolution (L) parabolic 
type ie, The alloy layers 
formed the iron surface consist 
three kinds compound layers, 
(21-28% iron), (7-11.5% iron) and 
(6-6.2% iron). the case hypo- 
eutectoid steels containing more than 
0.4% carbon, 1.4% carbon steel and elec- 
trolytic iron (as melted, rolled and an- 
nealed), the relation between immersion 
time and loss dissolution linear 


have done for some oil 


Texas company installed 3,000’ 
pipe lined with TK-2 plastic 
7,500’ well pumping 175 bbl 
salt water and oil per day. 
Bottom hole pressure was 2800 psi 
and bottom hole temperature was 
233° After five years the Tube- 


Kote lined pipe was still giving 


excellent service. 


12,000, 


their special 


Another company put salt water 
disposal system into operation with 
down hole pipe lined with TK-2 
plastic and 3,000’ uncoated 
surface pipe. eight months the 
uncoated pipe had replaced. 
Well was pulled after year and the 
pipe lined with TK-2 looked 
perfect the day was installed. 


Write for brochure that tells why TK-2 
plastic linings are used many 
major companies. 


manufacturers-extruders 


engineers available for 
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type, and loss dissolution 
increases with the content carbon, 
their alloy layers there are layer and 
very thin layer and the layer with 
much porosity increases remarkably. with 
the loss dissolution. view the 
relation between carbon content and the 
thickness the alloy layers, char- 
acteristic that the alloy layers the car- 
bon steels showing little loss dissolu- 
tion have thicker layer than the 
layer and contain layer and the more 
compact the alloy layers are, the more 
anticorrosive the specimen. sum- 
mary, was concluded that the most 
suitable bulk material made plain car- 
bon steel was 0.07-0.15% carbon steel, 
—JSPS. 8017 


5.3.4, 5.9.3, 8.8.3 

Proceedings the Australian Federal 
Convention, 1953. Brochure, May, 1953, 
pp. American’s Electroplater’s Soci- 
ety, Melbourne Branch, G.P.O. Box 4591, 
Melbourne, Australia. 

Includes the following papers, with 
discussions: Plant Engineering the 
Electroplating Business, Cocks; 
Current Supply and Electrical 
(for Electroplating Baths), 
Pietra; Abrasive Belt Polishing, 
Fowler; Latest Trends Electroplating 
Practice, Blum; Activated Carbon 
Treatment Plating Solutions, 
Blanch; New Methods Plating Con- 
Nickel Solutions, Robins; 
plating and AES Research, 
Some Experiences Alloy Platiug, 
Armstrong; and Engineering Uses 
Electroplating the Aircraft Industry, 
Glanvill—BNF. 7987 


5.3.4, 6.3.9 

Fabrication and Evaluation Thin 
Clad Sheets Molybdenum. La- 
Battelle Memorial Inst., Contract 
W-7405-eng-92, November 1953, pp. 

Techniques for producing thin sections 
clad molybdenum and for edge pro- 
tecting the sheared edges the com- 
posite sheet are described. method for 
selecting cladding materials was devel- 
oped. This method consisted simulat- 
ing the conditions existing when clad 
molybdenum exposed elevated 
temperatures. The high-temperature air 
oxidation iron, cobalt and alloys con- 
taining significant quantities iron 
cobalt was drastically accelerated 
contact with molybdenum and its oxida- 
tion products. Oxidation chromium, 
nickel and high-nickel alloys was rela- 
tively mild the presence molybde- 
num and molybednum trioxide. 
dings for service elevated air tempera- 
tures. the cladding materials tested, 
molybdenum was best protected the 
wt.% nickel-20 wt.% chromium: alloy. 
8029 


5.3.4, 6.4.1 

Surface Treatment and Finishing 
AND Pinner. Sheet Metal 
Inds., 30, No. 320, 1055-1061 Dec. 

Considers metal spraying. The 
coating; spraying aluminum; 
machine preparation for repair a)plica- 
tions metal spraying; repair hard 
facing applications; after 
sprayed 7984 
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NATIONAL CARBON’S NEW GRAPHITE 
FOR ASSEMBLY CABLE 


new concept impressed-current cathodic 
protection assembly technique which fixes 


long-lasting Graphite Anodes cable 
exactly where they’re needed. 


Graphite Anodes Type are shipped 
from stock ready for assembly into three standard 
sizes: 12”, 20” and 30”. Crimp-type 
connectors fit sizes seven-strand cable. 
assemble Type anodes, stripped cable ends are joined 
the crimp-type connector and anode halves are 
threaded together over the connector. Resin cement 
provides firm bond and moisture-proof connection. 


Wherever you need optimum current distribution 

the lowest cost, you’ll find the Type outstanding 
distributed anode for the protection metallic 
sheathed cable (by insertion adjacent cable ducts), 
bare pipe and water storage tanks. These new ‘‘National” 
Graphite Anodes also have attractive advantages 
when used conventional ground bed arrays, principally 
through their ease and flexibility installation. 


National Carbon’s Type anodes bring you the 
operational advantages distributed system—with the 
proved economies impressed current cathodic 
protection. With virtually limitation the size, type 
length connecting cable, Type anodes 
graphite provide lowest circuit resistance per dollar 
installed cost. They’re light, easy handle. Figure 
your next job with these new Type Anodes. 


WRITE FOR NEW CATALOG SECTION S-6525 


The term “National” registered trade-mark Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
Division Union Carbide and Carbon Corporation East 42nd Street, New York 17, 


SALES OFFICES: Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco 
CANADA: Union Carbide Canada Limited, Toronto 
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5.3.4 

Observations the Loss Alumi- 
num from Galvanising Baths. 
Metal Treatment, 21, No. 105, 
261-267 (1954) June. 

Ways which aluminum may lost 
from individual galvanizing baths; 
concluded most effectively removed 
volatile chloride after reaction with 
the molten flux cover used “wet” gal- 
vanizing. The rate loss depends partly 
the composition the flux. From the 
data presented, possible calculate 
the theoretical aluminum additions nec- 
essary maintain content the desired 
level under various industrial conditions. 
This paper based part the work 
Report 884, made available 
Brit. Non Ferrous Metals Res. Assoc. 
members July, 1950; reprints are avail- 


5.3.4 

Ind. Research (India), 13, Sec. 
286-291 (1954) April. 

Two-stage process consisting prior 
treatment halide flux bath followed 
hot dip aluminum bath. Tables, micro- 
graphs, graph, diagram. 
8542 


5.3.4, 6.4.2 

Formation Immersion Zinc Coat- 
Electrochem. Soc., 100, No. 328-333 
(1953) July. 

Because aluminum high the elec- 
tromotive series and rapidly forms 
impervious oxide film, aluminum 
alloys require specific surface treatment 
for successful electrodeposition vari- 
ous metals. Plating procedures are classed 


Tinker Rasor 


MODEL DETECTOR 


Non-Destructive 
Accurate 


Bell Signal 
Light Weight Ibs.) 
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follows: surface roughening 
roughening plus heavy metal deposition 
anodic oxidation followed 
tion the pores the coating; direct 
plating prior plating with other 
metals; and immersion deposition 
zine prior plating. The immersion proc- 
ess considered the most practical and 
economical, less critical control, requir- 
ing less time and equipment and having 
wider applicability than the other methods. 
This article discusses requirements 
good zinc film and gives modifications 
the immersion baths resulting improved 
resistance corrosion. 

For maximum corrosion resistance 
electrodeposits, the zinc film must 
thin possible and the pretreatment 
the surface important this respect. 
The composition the recommended 
bath sodium hydroxide 500, ox- 
ide 100, ferric chloride crystals Rochelle 
salt dilute bath for use au- 
tomatic equipment sodium hydroxide 
120, zinc oxide 20, Rochelle salt 50, ferric 
chloride crystals sodium nitrate 
references. 7901 


5.3.4, 6.4.2, 5.9.2 

The Adhesion and Corrosion Alu- 
minium with Electrodeposited Coatings. 
(In German). Metalloberflache 
(Ausgabe B), No. B117-B120 (1953) 
August. 

Strongly alkaline pretreatment dep- 
recated, since the alkali may not 
removed washing and will not neu- 
tralized alkaline copper brass 
bath. result adhesion and corrosion- 
resistance will low. Three treatments 
were tried: alkaline zincate dip, re- 
moving the coating nitric acid 
and then second zincate dip followed 
copper plating; pickling ferric 


The new Model M-1 Detector positively and accurately 
checks thin films coating material which have high 
electrical resistance when applied electrically 
conductive surface such metal concrete. not 
spark detector. Applied voltage painted surface 
volts. When used brushed sprayed surfaces 
possible detect pin holes, 
voids, and bare spots. Set con- 
sists cellulose sponge elec- 
trode wand, electrical unit with 
batteries and 15’ ground wire. 


Write today for complete 
detailed information. 


PRICE 


$75.00 complete 


chloride, then nickel plating followed 
copper; boiling sodium-carbonate- 
chromate solution (MBV), followed 
copper plating from strongly acid bath, 
polishing test for adhesion, and 
gave good results; corrosion test 
sodium chloride gave best re- 
sult, the worst. recommended 
finally that pretreatment should 
weak acid and plating baths 
5-6.—BNF. 7900 


5.9 Surface Treatment 


Metal Cleaning and Finishing 
book. Age, 174, No. 79, F-34 
(1954) July 29. 

Handbook aid the selection 
the right process for your product. Sub- 
jects covered include: spot test 
cation for aluminum, Monel, stainless, 
copper, platinum, nickel 
types phosphate treatment use for 
paint bonding, rust proofing, cleaning 
and phosphating, with methods appli- 
cation; chemical conversion coatings table 
latest government specifications typical 
electrolytic cleaning operations and 
isons pickling, degreasing, cleaning and 
descaling; mechanical finishing 
deburring, shot blasting and brushing 
ernment specifications for rust preventives; 
plating processes for nickel, chromium and 
others; salt spray tests, humidity, fatigue 
and wear tests for nickel immersion coat- 
ing; notes surface preparation for 
nickel plating; plating specifications for 
copper, nickel, cobalt and and 
chromium plating properties. Tables— 


INCO. 8131 


5.9.1, 6.3.6 

Nickel Silver. Composition 
II, The Geometry Polished Surfaces. 
kunde, 45, 392-401 (1954) June. 

Basic investigation which electroly- 
tic, mechanical and chemical polishing 
methods are evaluated. Effects bath 
composition are given. Following sys- 
tems are examined: 
phoric acid-anhydrous acetic acid; nitric 
acid-sulfuric acid-acetic acid; 
acid-phosphoric acid-water. Special 
erence important effect water 
results comparative examination 
mechanically, electrolytically and chemr 
cally polished 
sope, interference-microscope, electron 
microscope, and Forster 
methods used) are 826 


5.9.2 

Emulsifiable Solvent Cleaning. 
Metal Finishing, 52, No. 
70-72 (1954) March. 

Advantages and disadvantages five 
types pre-cleaners including solvent, 
alkaline soak, emulsion, 
solvent, and vapor degreasing. 
sition and properties 
solvents and operating technique 
8300 
5.9.2 

Electrochemical De-Rusting. 
sion Technology. 116-117 (1954) 
June. 

Electrochemical process for 
corroded equipment has operated with 
increasing success. Process 
and other surface deposits and 
pletely cleans the machinery 
treated but does not render the 
corrosion-resistant. Complete 
process consists stages: 
degreasing, cold water rinse, 
lytic de-rusting, hot water rinse 
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UNDERCOVER AGENTS WORK 


Dependable protection against underground cor- 
rosion one the most essential considerations 
the installation any pipeline. This protection 
usually consists insulating, corrosion-inhibit- 
ing coating applied the pipe surface, with further 
shielding provided wrapper resist abrasion 
and soil stress. These are the agents” 
that safeguard pipeline installations against cor- 
rosion leaks and deterioration. 


Throughout the nation today, leading utilities 
and pipeline companies look Dearborn for long- 
term protection one their most important in- 


For Long-Term Pipeline Protection 


vestments—the carrier pipe that must transmit ma- 
terial thousands miles its consumer. Dearborn’s 
NO-OX-ID Coatings and NO-OX-IDized Wrappers 
provide chemical and mechanical protection against 
moisture penetration and soil action—protection 
that lasts for decades—on installations under 
ground under water. 


the mill, Dearborn Coating Combinations are 
your best assurance dependable, long-life pro- 
tection. your next pipe-coating job, find 
pays specify Dearborn NO-OX-ID. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza, Dept. Chicago 54, 


Please send complete information about NO-OX-ID. 
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treatment with de-watered oil other 
form 8082 


5.9.2 

Prod. Fin., 18, No. 54-68 (even pages) 
(1954) Feb. 

Sonic and ultrasonic generators, en- 


ergy losses, metal cleaning installations. 
NF. 8106 


5.9.2, 5.9.3, 3.2.3 

Metal Cleaning with Special Refer- 
ence the Removal Scale from 
Forgings. Metal Treatment, 
21, Nos. 104, 105, 106, 107; 207-214; 
277-283; 335-342, 347; 377-386 (1954) 
May, June, July, August. 

Practical problems inherent metal 
cleaning and descaling with special ref- 
erence the drop-forging industry are 
discussed detail. Theory scale for- 
mation and removal, its nature and con- 
trolling factors practice, furnace at- 
mospheres and some the methods 
now used for removing scale, are dis- 
cussed. All aspects chemical and 
mechanical methods metal cleaning, 
describing the latest equipment and 
techniques, are considered. Pickling 
non-ferrous alloys, including nickel al- 


loys, covered. 133 
8129 


MATERIALS 
CONSTRUCTION 


6.2 Ferrous Metals and Alloys 


6.2.2, 5.3.4, 4.7 

The Enhanced Attack Iron Zinc 
the Temperature Range Around 500 
tenw., 25, 215-219 (1954) May/June. 


for 
Anodes 


Ideally suited for use with anodes. Has 
high carbon content and comes 
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Investigation made the 1-zeta 
transformation the iron-zinc system 
showed that formation zeta readily 
suppressed and occurs high rate 
only with marked supercooling. Due 
the low rate zeta formation slight 
supercooling the dense zeta surface layer 
not formed the temperature range 
around 500 degrees, and together with 
the simultaneous attack the layer 
the molten zinc, results the en- 
hanced attack iron zinc this 
temperature range. 8194 


6.2.3, 3.5.8 

Critical Survey Brittle Failure 
Carbon Plate Steel Structures Other 
Than Ships. Massachusetts 
Institute Technology. Welding Res. 
Council Bull. Ser. No. 17, Jan., 1954, 
pp. 

Survey was undertaken gather and 
correlate data relating brittle fracture 
steel nonship structures. The 
causes failures, such low tempera- 
ture, presence notch, and high 
strain rate impact loading, are briefly 
summarized. Brittle failure nonship 
carbon plate steel structures the same 
phenomenon that occurs ships. Case 
histories failures molasses tank, 
crude oil tanks, bridges (in Belgium, 
Germany, and Canada), pressure vessels, 
oil tanks, water tank, dipper sticks, gas 
lines, and methane column, are discussed. 
Tables, diagrams, illustrations and 138 
8271 


2.3.7 

Stress Corrosion Cracking Mild 
Steel, Caustic Embrittlement. Rup- 
BERG AND Arpt. Jernkontorets Annaler, 
138, No. 350-381 (1954). 

Report investigation stress-corro- 
sion cracking mild steel, and method 
testing for stress-corrosion suscepti- 
bility, using specimens. Ef- 
fect composition steel and heat- 
treatment, well influence 
cold-work and method surface prep- 
aration are discussed. Details Krupp 
test and applicability the results ob- 
tained and comparison results ob- 
tained three other methods (de- 
scribed), giving constant-stress 
conditions, are 8291 


6.2.3, 6.2.4, 2.2.3, 8.10.3 

Tests Relative Corrosion Resist- 
ance Mild Steel and Four Low-Alloy 
African Ind. Chemist, (1953) 
Nov. 

Preliminary results are given ac- 
celerated laboratory tests and field tests 
now progress for determining the rela- 
tive corrosion resistance mild steel and 
four low-alloy steels the under- 
ground workings gold mines. The al- 
loys contain 0.3-0.5 percent copper alone 
with additions 0.1 percent phos- 
phorus, 0.1 percent aluminum, 1.0 per- 
cent chromium. Corrosion measured 
loss weight and then calculated 
loss inches per year (ipy). The corro- 
sive condition gold mine consid- 
ered between atmospheric and un- 
derground burial. 

For exposure periods varying from 
5-40 months appears that copper-con- 
taining steels without chromium are not 
inferior mild steel and certain lo- 
calities have been superior mild steel. 

When exposed mine water 
2.0-3.0 severe corrosion occurs irrespec- 
tive the alloy used. 3.0-4.0, how- 
ever there significant difference, viz., 
loss 0.012 ipy for chromium-copper 
alloy, 0.010 ipy for mild steel and 0.007- 


0.008 ipy for aluminum-copper, copper 
and phosphorus-copper alloys. There 
saving corrosion loss about 
percent use chromium-free alloys, 
There little difference exposure 
4.0-7.0 and 7.0-8.0 differences 
are the order percent, too 
practical. 

Mild steel appears much in. 
ferior the alloys exposure in- 
termittent spraying with tap water. The 
cent and this finding supporied 
some extent the laboratory tests, 

date appears that the chromium. 
copper alloy unsatisfactory humid 
mine atmosphere but the other copper 
alloys may more resistant than mild 
steel. 

For the field tests, groups thirty 
shotblasted, cleaned and weighed panels 
are exposed eleven sites three 
mines. Panels are supported wooden 
zontal. Temperatures vary from 
degrees relative humidities from 
100 percent, water from 2.0 
8.0 and exposures are varied including 
atmosphere, intermittent immersion and 
permanent immersion. 

For accelerated tests, 
cleaned and weighed coupons 
inches are mounted Perspex 
with Plasticine turntable which 
makes one complete revolution every 
minutes through alternate 
tion and evaporation cycle, 
light spray with acid, alkaline 
saline 8358 


6.2.5 

Heat-Resistant Furnace Castings. 
Netson. Oil Gas J., 52, 143 (1953) 
July 20. 

Classified stainless steel castings ac- 
cording their resistance 
atmospheres, presence sulfur and re- 
ducing atmospheres. 8132 


6.2.5 

Sixteen Percent Alloy 
Cold Rolled the Order-Disorder Tem- 
Physics, 25, 307-313 (1954) March. 

Methods fabricating from cast slab 
thin-gauge sheet. Melting, casting, 
homogenizing, hot rolling, and cold roll- 
ing 575 degrees and room 
ture. Magnetic properties and oxidation 
resistance. Micrographs, photographs, 
oscillograms, diagrams, tables, graphs. 


The Corrosion Potential Stainless 
Steels During Stress Corrosion. 
177, Pt. 248 (1954) June. 

Electrode potentials several 
less steels under stress-corrosion 
tions were measured. Wire 
longitudinal tension were exposed 
boiling aqueous magnesium chloride 
lution. Typical potential/time curves for 
18/10/3/1 chromium 
denum-titanium steel are shown. 
stressed specimens give results nerally 
similar those given tin and 
dilute salt solutions; curves 
plained similar stages the 
ment corrosion. Results show the 
major part the life 
stressed specimen under the and 
probably other, conditions 
conditions the surface film, 
highly stressed specimens, 
measurements show that the 
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stress reduces the time needed for the 
development film breakdown condi- 
tions but has little influence the 
rate the cracking process once has 
started. specimens exposed low 
applied stress, the cracking process does 
not begin until long time after film- 
breakdown conditions have been estab- 
NCO. 8211 


Future for Non-Strategic Hi- 
Temperature Alloy. Lurcy. Steel 
135, No. 88-89 (1954) August 


heat-resistant alloy, Thermenol 


(80.7 percent iron, percent aluminum, 
3.3 percent molybdenum), announced 
the Naval Ordnance Laboratory, has 


high-temperature alloys preliminary 
high oxidation and stress 
rupture tests. Stress rupture data are 
compared with 403, 316 and 321 stain- 
density (6.58 g/cc), good ten- 


proved equal better than known 


electrical resistivity and soft magnetic 


characteristics give Thermenol limitless 


resistant concentrated nitric acid but 


astandard percent salt test produces 


corrosion 8151 


Precipitation Hardening How 
Work Stainless the Easy Way. Parts 


Steel, 134, No. 26, 100-102 1954) June 


135, No. 66-67 (1954) July 


worked the received condition, then 


hardened with minimum danger scal- 


ing and distortion. Newer grades 
like Armco’s 17-7 (about percent 


nickel, percent chromium, percent 
aluminum) and 17-4 (about per- 
cent nickel, percent chromium, per- 
cent copper) add resistance marine 
atmospheric corrosion and high temper- 
ature oxidation. Aluminum the precip- 
itation hardening agent 17-7 and 
copper the agent 17-4 PH. 17-7 
given its high strength properties 

successive heat treatments, called the 
double heat treatment, after forming— 
the first 1400 degrees and the sec- 
ond within the 900-1100 degree range. 
gle, low temperature heat treatment that 
all problems distortion and 


6.2.5, 3.7.3 

Specialized Electric Salt Bath Units 
for Heating Stainless Steels. Heat- 
21, No. 276, 394 (1954) Feb. 

Unusual electric salt bath furnaces are 
used the Watervliet, Y., Plant 
Allegheny Ludlum Steel Corp. heat 
and 400 stainless steel billets 
state prior hot extrusion. Fur- 
Maintain molten baths tem- 
part the Ugine-Sejournet hot extru- 
Scaling, oxidation and de- 
are avoided because all 
eliminated the bath and 
the billets are removed protec- 
tive film salt prevents scaling and 
decarburization and reduces friction 
extrusion press dies and mandrils. 
8121 


6.2.5, 6.2.4, 1.6 
Alloy Steels Pay Off. Book, 208 


Fifth Avenue, New York 36, New 
Gratis. 
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109 


protected 


When you want put them fast and 
sure last, you won’t wrong 
doing pipeline job like this. The illus- 
tration shows work the last 10-mile 
link network that now brings 
natural gas all the way from the Gulf 
Coast Louisiana Washington 
County, Pennsylvania distance 
over 1,000 miles. 

Because the urgent need for gas, 
installation speed was utmost im- 
portance. Permanence and strength, 
course, paramount considerations. 
insure these factors, steel pipe and 
Bitumastic 70-B Enamel were selected. 
Machine cleaned, the pipe was given 
coat Bitumastic 70-B Primer. 


KOPPERS COMPANY, INC. 


Ename 


Then, Bitumastic 70-B was applied, 
thickness in. Finally, coal-tar 
saturated asbestos pipeline felt wrapper 
was applied furnish protective bar- 
rier against damage during handling 
and back-filling. All these operations 
were performed over-the-ditch with 
foot section being run in, 
the average, every two minutes. 

will pay you specify Bitumastic 
Enamel for your next gas oil pipe- 
line. Many lines, protected this dura- 
ble more years ago, are 
still excellent condition today. Get 
touch with for complete details 
and estimates. 


Tar Products Division, Dept. 704-T, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA 
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T-1G 


TP-2 


T-2C 
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alloy steels class from the stand- 
point operating and maintenance 
costs, lubrication, safety, payload, 
strength, toughness and wear. 

Sixty case histories are included 
show how the adoption alloy steel 
has saved money for the producer 
finished parts, the user, both. 


8336 


6.3 Non-Ferrous Metals and 


6.3.3, 3.5.9, 1.6 

New High-Temperature Intermetallic 
WILLIAM American 
Electro Metal Corp., Contract 
109, (WADC-TR-53-190; AD-18120), May 
1953, pp. 


loys in the Flow Streams of Seven 

Condensate Wells (Pub. 50-3) NACE 

apa $8; Non-members, $10 per 
opy. 


Survey of Corrosion Control in Cali- 
fornia Pumping Wells. A Report of 
T-1A on Corrosion in Oil and Gas 
Well Equipment, Los Angeles Area. 
54-7. Per copy, $.50. 


Sulfide Corrosion Cracking Oil 
Production Equipment. A Report of 
Technical Unit Committee T-1G 
Sulfide Stress Corrosion Cracking. 
Pub, 54-5. $.50 Per Copy. 


Reports to Technical Unit Commit- 
tee T-1J on Oilfield Structural Plas- 
tics. Part 1, Long-Term Creep of 
Pipe Extruded from Tenite Butyrate 
Plastic. Part 2, Structural Behavior 
Unplasticized Geon Polyvinyl 
i Publication 55-7. Per Copy 
Summary Data Use Struc- 
tural Plastic Products in Oil Pro- 
duction. A Status Report of NACE 
Technical Unit Committee T-1J on 
Oilfield Structural Plastics. Per 
Copy $.50. 

Service Reports Given on Oil Field 
Plastic Pipe. Activities Report of 
T-1J on Oilfield Structural Plastics. 
Per Copy $.50. 

Oilfield Structural Plastics Test Data 
are Given. Activities Report of T-1J 
on Oilfield Structural Plastics. Per 
Copy $.50. 


Proposed Standardized Laboratory 
Procedure for Screening Corrosion 
Inhibitors for Oil and Gas Wells. A 
Report of T-1K on Inhibitors for Oil 
and Gas Wells. Publication 55-2. Per 
Copy 


First Interim Report on Galvanic 
Anode Tests. (Pub. 50-2) NACE 
members, $3; Non-members, $5 per 
copy. 


Some Observations of Cathodic Pro- 
tection Potential Criteria in Local- 
ized Pitting. A Report of T-2C on 
Minimum Current Requirements for 
Cathodic Protection. Pub. 54-2. Per 
Copy $.50. 


First Interim Report on Ground 
Anode Tests. (Pub. 50-1) NACE 
members, $3; Non-members, $5 per 
copy. 


Some Corrosion Inhibitors—A Refer- 
ence List. A Report of T-3A on 
Corrosion Inhibitors, Publication 
55-3. Per Copy $.50. 


TECHNICAL 
REPORT 


Remittances must accompany all orders for literature the aggregate cost which 
less than $5. Orders value greater than will invoiced requested. Send 
orders National Association Corrosion Engineers, 1061 Bldg., Houston, 
Texas. Add 65c per package the prices given below for Book Post Registry all 
addresses outside the United States, Canada and Mexico. 


The details the preparation and the 
testing intermetallic compounds are 
reported. composition whose starting 
components were percent and 
percent has shown promising 
high temperature properties, including 
good oxidation resistance and high 
stress-to-rupture strength. Additional 
compositions have been tested and sev- 
eral appear interest. (auth). 8351 


6.3.6 
How Classify Copper Base Alloys. 


Crampton. Chase Brass Copper 
Co., Inc. Steel, 134; No. 88-90; 
130-132, 164; 114-118 (1954) Feb. Feb. 
Feb. 15. 


Copper-base alloys include coppers, 


2 


Tentative Procedures for Preparing 
Tank Car Interiors for Lining. A 
Report by NACE Task Group T-3E-1 
on Corrosion Control of Railroad 
Tank Cars. Per Copy $.50. 


Tests and Surveys for Lead Sheathed 
Cables in the Utilities Industry. Sec- 
ond Interim Report of Technical 
Unit Committee T-4B on Corrosion 
Cable Publication 54-6. 
Per Copy $.50. 


Pipe-Type Cable Corrosion Protec- 
tion Practices in the Utilities In- 
dustry. First Interim Report of Tech- 
nical unit Committee T-4B on 
Corrosion of Cable Sheaths, Publi- 
cation 54-3. Per Copy $.50. 


Sour Oil Well Corrosion. Corrosion 
August, 1952, issue. NACE members, 
$.50; Non-members per copy. 


Field Experience With Cracking of 
High Strength Steel Sour Gas and 
Oil Wells. (Included in Symposium 
on Sulfide Stress Corrosion. (Pub. 
52-3) $1 per copy. 5 or more copies 
one address, $.50 per copy. 


Materials of Construction for Han- 
dling Sulfuric Acid. Corrosion, Au- 
es. 1951, issue. NACE members, 
.50; Non-members, $1 per copy. 


High Temperature Corrosion Data— 
A compilation by NACE Technical 
Unit Committee T-5B High Tem- 
perature Corrosion. Publication 55-6. 
Per Copy $.50. 


Stress Corrosion Cracking Alkaline 
(Pub, 51-3) Per Copy, 


T-3E 


T-4B-3 


T-4B-4 


TP-1D 


TP-1G 


TP-5A 


TP-5C 


T-6A Application Techniques, Physical 
Characteristics and Corrosion Re- 
sistance of Polyvinyl! Chlor-Acetates. 
A Report of Unit Committee T-6A 
on Organic Coatings and Linings for 
Resistance to Chemical Corrosion. 
Publication Per Copy, $.50. 


First Interim Report on Recom- 
mended Practices for Surface Prep- 
aration of Steel. (Pub. 50-5) Per 
Copy, $.50 


Second Interim Report Surface 
Preparation of Steels for Organic 
and Other Coatings. (Pub. 53-1) Per 
copy, $1; five or more copies to one 
address, per copy $.50. 


Report on Electrical Grounding Prac- 
tices. Per Copy $.50. 


Corrosive Effects of Deicing Salts— 
A Progress Report by Technical 
Practices Committee 19. Corrosion, 
January, 1954, issue. NACE members 
$.50; Non-members $1 per copy. 


TP-6G 


TP-6G 


TP-12 


TP-19 


nonleaded, leaded, tin and aluminum 
brasses, phosphor bronzes 
nickel-bearing alloys. Properties, 
such machinability, formability, 
rosion, temper control and grain size 
are discussed. Most copper-base 
sitions for castings are mixed brass and 
bronze. Usually the alpha range, 
loys often contain lead and other minor 
ingredients. Tables and photographs— 
INCO. 8077 


6.3.6 

Corrosion Behavior Special Cast 
Brass Alloys. Metall, No, 
19/20, 767-771 (1953) October. 


The corrosion resistance aluminum. 
brasses alloyed with iron, manganese 
with lead, arsenic, manganese and nickel, 
alloys (50-60 percent copper) wit) addi- 
tions nickel and tin The 
experiments were carried out per- 
cent hydrochloric acid, sea 
water and percent chlo- 
ride-0.1 percent hydrogen solu- 
tion. the heterogeneous 
the alloys incline incrustration oxi- 
dation products upon galvanization 
the surface. Additions nickel iron- 
containing aluminum-brass and sili- 
con-brass prove favorable. Small amounts 
arsenic increase corrosion resistance. 
most interest because their good 
mechanical properties are the 
iron-nickel- 
the phase. Graphs, tables, eight ref- 
erences.—INCO. 8258 


6.3.6, 3.5.9 

Mechanical Properties Beryllium 
Copper Subzero Temperatures. 
(Trans. AIME), No. Section 574- 
580 (1954) May. 

Copper-beryllium, copper-beryllium- 
cobalt, tested 
—185 degrees +26 degrees the 
solution-treated, cold-drawn age-hard- 
ened conditions. agreement with ear- 
lier investigations, there 
improvement mechanical properties 
low temperatures, except that an anoma- 
lous drop ductility and impact strength 
has been observed for unaged 
8305 


6.3.6, 3.8.4 

The Rate Dissolution 
Can. Chem., 32, No. 153-163 (1954) 
Feb, 

Rate dissolution polycrystalline 
metallic 99.95 percent sulfuric acid 
temperature, oxygen pressure, 
speed, hydrogen ion concentration, 
ple area and corroding solution volume. 
empirical equation established. 
suggested that rate controlled 
rate oxidation cuprous ion the 
metal-solution interface, Graphs, 
graphs, tables. references. 


6.3.10, 3.5.9 

New Heat Resistant Alloy. 
Methods, 39, No. 82-85 (1954) 

Blaw-Knox Co. alloy. 
percent nickel-28 percent 
percent tungsten-0.5 percent 
suitable for service 2200 degrees 
Room and high temperature 
properties are tabulated 
with other Photographs, table 
graphs.—BNF. 
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DON’T COAT AND 
WRAP DIRT 


111 


AND 


Complete absence all dirt and moisture from your 
pipe, when the coatings and wrappings are applied, 
essential prevent future corrosion. 

Spi all coating and wrapping done clean, 
temperature controlled buildings. Compare these con- 
ditions with those encountered when your pipe 
coated and wrapped the field. 


‘standard pipeprotection inc. 
3000 SOUTH BRENTWOOD ST. LOUIS 17, MISSOURI 


112 
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EXAMPLE: Previously made terne plate and hand- 
dipped after fabrication, this finished conductor pipe elbow 
now produced direct from flat, galvanized stock six 
involving 180° interlocking bends, without coat- 
ing failure. This effects substantial savings manufacture. 
Photos courtesy WHEELING STEEL CORP. 


Sheet metal users can now take full advantage 
the superior qualities zinc protective metal. 
Continuous line galvanizing major metallur- 
gical possible the production 
soft ductile sheet steel with incomparably 
tight zinc coating that will neither crack, peel 


flake off even when subjected the most severe 
forming operations. The combination tight zinc 
coating and ductile steel base provided the con- 
tinuous line process, has not only improved the 
quality galvanized steel, but has also greatly 
widened its field application. 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE, NEW YORK 17, 


HIGH GRADE 


INTERMEDIATE 
PRIME WESTERN 


DURIR 


DURIRON 


from 
standar 
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DURI RON Unexcelled corrosion resistance 


Good electrical properties 


undesirable corrosion products 


Easy install 


for salt water installations 


for ground bed installations 


for fresh water 
installations 


IMPRESSED CURRENT ANODES 


DURIRON ANODE DISTRIBUTORS: 


BURRON ANODES are avail- Allen Protection Company Electro Rust-Proofing Corporation 

standard sizes. Write for com- 

contained -free Navigation Blvd. Harco Corporation 

Box 1724 P.O. Box 7026 

Houston, Texas Cleveland 28, Ohio 


FOR DETAILS. Cathodic Protection Service Stuart Steel Protection Corporation 
Stanford St. P.O. Box 
Houston Texas Kenilworth, New Jersey 


THE DURIRON COMPANY, INC. 


Newark New Jersey 


| 

| | 


answer may you coat with 
“economy” enamel. For your first cost may 
only down payment lifetime installment 
plan for expensive maintenance. When you spe- 
cify time-tested coal tar enamel, your upkeep 
and maintenance costs are usually almost negli- 
gible, thanks its unique ability resist soil 
stress and water absorption, year after year. 
Don’t gamble ona major long-term investment 
few first-cost dollars. Play safe, 
scores leading pipeline companies each 


PITT CHEM®TAR BASE ENAMELS 


Standard Grade Modified Grade 
Plasticized Grade Hotline 
Cold Applied Tar Base Coatings 


COAL CHEMICALS © AGRICULTURAL CHEMICALS © FINE CHEMICALS ¢ 


year. Specify Pitt Chem Tar Base Enamels and 
sure low-cost, long-lasting protection. Pitt 
Chem Tar Base Enamels are manufactured 
rigid specifications basic producer—your 
best assurance uniform quality and peak pro- 
tection with every drum you buy. Write today 
for further details technical assistance. 
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